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On the Gerais (site and its AFFINITIES. 
ev By F. C. 8. Rover, F.L.8., F.G.S. 


(Read May 19th, 1858.) 


Tus genus Biddulphia, one of the most interesting of all 
ae the class of Diatomacez, both from the generally large size 
and peculiar structure of the frustules, was one of the first 
of the minute class of Algz that attracted the attention of 
microscopists. Included by the earliest observers with a 
heterogeneous collection of other forms, differmg widely in 
their structure, under the general title of Conferva, it was 
about fourteen years before its title to generic distinction 


a was recognised, and then, together with the genus Fragillaria 
a of Lyngbye, and the Diatoma of De Candolle, formed the 
—~ whole of the order Diatomidez, enumerated in the ‘ Natural 
.) arrangement of British Plants’ of S. F. Gray. The genus, 


however, as formed by this writer, included only three 
de species, B. pulchella, B. obliquata, and B. stipitata, which, 
im as more attention was given to the lower class of Algae, 
pond were soon found to be widely different in their organization 
jm and modes of growth; the first, however, has been ever since 
wy considered the type of the genus I am now about to de- 
| scribe, whilst the second formed that of the genus Isthmia 
Ds of Agardh, and the last was included by the same writer in 
the genus Achnanthes, as established by-Bory. 

When Ehrenberg first began to pay attention to these 
microscopic forms, the constant succession of memoirs read 
before the Berlin Academy, imduced a large number of 
microscopists, both here and on the Continent, to study with 
greater care the infinite variety and beauty of these minute 
plants, that had hitherto been almost unnoticed, except 
by a very limited number of algologists; and from that time 
the genus Biddulphia has attracted a large share of atten- 
tion. The species, however, of which it is composed, being 
the most protean in their habits of growth of the whole 
order of Diatomacez, presenting even in the same localities 
very great variety both in form, size, and areolation of the 
entire frustules, and exhibiting such totally different appear- 
ances when only the separated valves are examined, that 
it has, during the last fifteen years, been divided and sub- 
divided, on slight, and I think quite untenable, grounds, into 
about eight or nine genera, including, in the various papers of 
Ehrenberg, Ktitzing, Bailey, and others, nearly sixty species. 
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The late Professor Smith, by extensive research and consi- 
derable judgment, has placed our native species of Diatoma- 
ceze on a tolerably sound foundation, as compared with the 
overloaded classification of previous observers; and by 
generally characteristic generic descriptions, aided by the ad- 
mirable figures of Mr. Tuffen West, has enabled every 
careful microscopic observer to study these interesting forms 
of life with comparative confidence. But, as the limits of 
his work would not permit him to enter largely into the cha- 
racters of any particular genus, and, at the same time, those 
from foreign habitats are altogether unnoticed, I pro- 
pose, in the present communication, to bring before the 
Society as complete a monograph as the means at my dis- 
posal will admit of the entire genus of Biddulphia, and, 
having referred to all the authorities, to form a synonymy 
which will bring it into a more intelligible form than at pre- 
sent exists. 

Professor Smith I consider has acted with sound discrimina- 
tion, In again uniting the genera Zygoceros, Odontella, Denti- 
cella, andCerataulusof Ehrenberg and Kutzing, under the head 
of Biddulphia; and whilst I propose to adopt the arrangement 
so far, as brought forward in his ‘Synopsis,’ I wish to bring 
before the Society my reasons for dissenting from some 
points in his classification, which I think it very probable he 
would have been inclined to modify, or partially rearrange, 
from evidence that has lately been discovered, had he lived 
to bring out another edition. 

The earliest notice of the genus Biddulphia is that in 
Smith’s ‘English Botany,’ dated in 1807, where it is alluded 
to, under the name of Conferva Biddulphianum, as “a curious 
plant, of which we find no description, found by Miss Susan 
Biddulph, in November or December last, at Southampton.” 
The figures, however, given in the plate, No. 1762, although 
said to be “exact copies of chosen specimens,” are drawn 
apparently from different plants; the upper figures alone 
being those of Biddulphia, and though small and rather 
roughly drawn, are evidently taken from specimens of 
B. pulchella. Dillwyn, the next writer who notices it, in his 
‘ British Conferve,’ published in 1809, merely repeats the 
statements in the ‘ English Botany,’ but does not appear to 
have seen the plant, and gives no figures. Lyngbye, in his 
‘Tentamen Hydrophytologize Danice,’ published in 1819— 
a surprising work for the extent of research and accuracy of 
his delineations, considering the little attention then paid to 
microscopic subjects, and the inferiority of his instruments to 
those now in use—appears not to have met with B. pulchella ; 
but he describes and figures, as Diatoma auritum, another 
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species of the genus, which is so exceedingly variable in 
form, that it has led to many of the errors which have been 
propounded by subsequent observers. Agardh, in his 
‘Systema Algarum,’ in 1824, and afterwards in his ‘ Con- 
spectus Criticus Diatomaceorum,’ published in 1830, was 
the first who brought forward anything approaching a full 
classification of this tribe of plants, with an extended lst of 
species; but he appears to have been ignorant of the classi- 
fication of Gray, in his earlier work ; and though he alludes to 
Biddulphia in the second, the species pulchelia was unknown 
to him except by description, and he continues to retain it 
under the title of Diatoma Biddulphianum, and states that it 
probably may prove one of the Desmidiez. Inthe same work, 
however, probably from having seen specimens, he appreciates 
the characteristic distinction between the D. auritum of 
Lyngbye and the true Diatomas of De Candolle, and founded 
the genus Odontella for its reception. M. De Brébisson, in 
his ‘ Considerations sur les Diatomées,’ in 1838, having had 
his attention directed for some time to this class of Alge, 
and aided by improved instruments, was able to make a con- 
siderable advance on the classification of Agardh, and adopt- 
ing Gray’s genus of Biddulphia, with a true appreciation of 
specific characters, associated with it the Odontella auritum 
of the former writer; and the same arrangement was 
adopted by Mr. Ralfs, apparently from independent observa- 
tion, in 1843.* In this arrangement, unfortunately, these 
writers were not followed by other Continental observers ; 
Kutzing retaining the genus Odontella in his latest works; 
whilst Ehrenberg, having in his ‘ Infusionsthierchen’ applied 
that name to a species of the Desmidiez, proposed that of 
Denticella for the same forms. In 1839 the latter writer 
communicated to the Berlin Academy a paper on the marine 
species of Diatomacez found at Cuxhaven, in which, among 
other new genera, he described one, under the name of 
Zygoceros, to contain those species of the Biddulphian type 
which he considered to be free forms, and not concatenate ; 
but at present we have only negative evidence in support of 
this being a permanent distinctive character, and, as Professor 
Smith has observed in describing his Biddulphia rhombus, the 
typical species of the new genus, “ the form and structure are 
too near those of Biddulphia to permit its separation, and the 
filamentous condition of the species will no doubt reward the 
future explorers of the tidal harbours and estuaries of Britain.” + 

In 1843, Ehrenberg added another genus under the name 
of Cerataulus to include those species allied in form to his 


* ‘An. Nat. Hist.,’ vol. xii, p. 273. 
+ ‘Synopsis,’ vol. u, p. 50, 
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genus Denticella, but which he considered nonconcatenate, in 
the same way that he had already separated Zygoceros from 
Biddulphia; but as hitherto both Biddulphia turgida and 
rhombus* have generally been obtained from mud deposits, and 
after boiling in acid, it is highly probable they will both be 
found, when met with in abundance in a living state, to be 
filamentous forms, and-therefore not entitled to any other 
than specific distinction. 

Having thus sketched the origin of the various genera 
into which the genus Biddulphia has been divided by Ehren- 
berg, I shall now proceed to Kiitzing, the most systematic of 
the German writers. In the arrangement of the family he 
chiefly follows that author, but, as I have already mentioned, 
retaining the name of Odontella of Agardh, for those species 
included in the genus Denticella; but he ignores entirely 
the Biddulphia pulchella of former authors, and separates 
it into three distinct species, naming them fri-locularis, 
quinqgue-locularis, and septem-locularis, the difference being 
merely the number of lobes into which the valves are 
divided, a character utterly unworthy of notice as affording 
specific distinction, as no gathering can be made of 
B. pulchella, when it’ occurs in any abundance, without 
meeting with frustules divided by a different number of 
cost, varying from three to seven. 

From a careful examination of the various papers referring 
to this genus, I find it has at various times been described 
under the following generic names: 


. Conferva, with 1 species. 
. Diatoma, Rar ene 
. Biddulphia, ,, 14 ,, 
»Odontella, 2-57 a0 tet 


. Denticella, ,, 15 
. Zygoceros, .,, 18 
. Cerataluiss (Sa) hcalin ae 
. Isthmia, ei ak 
.“iiceratram <3) ah 
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Rejecting altogether some of the species described by 
Ehrenberg from small fragments, and of which it is im- 
possible to form the least opinion, either from his descriptions 
or figures, I believe these may be reduced to about eleven good 
species, and together with two hitherto undescribed, as far as I 
know, include all the well-established forms that can be 
separated by good specific characters. 

I have already alluded to the great variation that exists in 


* The Cerataulus turgidus and Zygoceros rhombus of Ehrenberg. 
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the outline, size, and arrangement of the valve and connecting - 
membrane in the perfect frustules of this genus; and to this 
cause we may trace the long list of synonyms appended to 
nearly every species. The determination of any constant 
characters upon which to fix their limits as a genus is, as 
stated by Professor Smith, a matter of some difficulty, but 
they all agree in having rounded or compressed frustules, the 
terminal valves having submarginal processes always placed 
near the extremities of the long diameter when the valve is 
oval or approaching lanceolate in outline, always more or less 
reticulate in structure, generally spmous, and united by a 
connecting membrane often of considerable breadth, which 
is also reticulated in the majority of the species, and in this 
and the genus Amphitetras frequently projects beyond the 
suture of the valves when undergoing self-divison. 

But though the exact definition of the genus presents some 
difficulty, when we come to consider what is or what is not 
a species, upon what grounds their limits are to be defined, 
and the terms in which any specific characters are to be 
drawn up, the variations that occur in different localities, 
and even in any abundant gathering, are so remarkable, that 
the greatest uncertainty prevails, and the most discordant 
Opinions are entertained as to the limits that should be pre- 
scribed, or even upon what grounds the specific characters 
should be based. That Ehrenberg and Kiitzing have erred 
- in placing any dependence on the presence or absence of 
the spines on the surface of the valves, I think, is now 
generally admitted by all who have carefully studied the 
genus. ‘The number of lobes in those species in which they 
occur, is also subject to great variation, ranging from three 
to seven in B. pulchella; and if the Deniicella polymera, of 
which only a separated valve appears to have been seen by 
either Ehrenberg or Professor Bailey, is correctly referred to 
B. Tuomeyit of the latter author—of which, from the figure 
and description, I think there can be little doubt—we have in 
that species a variation ranging from one to thirteen lobes, 
each of which, if the system of Kutzing was adopted, would 
have to be made into a distinct and separate species. But 
this ground of specific character has been abandoned by 
Professor Smith in the first-named species, and is equally 
without weight in any other. The connecting membrane, 
again, is immediately after self-division exceedingly narrow, 
but increases in breadth as the frustules approach maturity, 
till from being barely perceptible, it frequently exceeds in 
breadth, and is sometimes nearly double the length of the 
valves themselves, before the act of self-division is again 
completed ; and though i in some species more or less areolate, 
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the markings are by no means constant, and, in fact, no 
dependence whatever can be placed on its size or structure 
alone as a ground of specific character. 

On what, then, are the species to be founded? I believe 
that the only safe and constant characters which can be 
depended upon are as follows: the structure and areolation 
of the separated valves; the position, not the number, of the 
spines ; the size and form of the processes, and their position 
on the surface of the valve. 

Considering the known species with these points in view, 
we find them fall into two very distinct groups. The first, 
having B. pulchella as the type, with more or less elliptical 
lobed valves, having undulating margins, distinct and rounded 
areolations,* with the spines rising from the summits of the 
lobes, and processes distinctly areolate, placed at the extremi- 
ties of the valves ; including three species. 

The other, having B. aurita as the type, with valves more 
or less lanceolate, elliptical, or orbicular, without undulations 
at the margin. The areolation generally indistinct, but 
when otherwise hexagonal. The spines sometimes central, 
sometimes submarginal; and the processes only partially 
areolate, varying considerably in size and length, and some- 
times placed at some little distance from the margin of the 
valve. This division includes ten species. 

I now proceed to describe the species, slightly altermg the 
generic character as proposed by Professor Smith. The 
specific characters, where not inserted, are to be considered 
the same as in the ‘ Synopsis.’ 


Genus Bipputpuia, Gray. 


Frustules compressed or cylindrical, adhering more or 
less perfectly into a continuous or zigzag filament; valves 
convex, elliptical, lanceolate, or orbicular, usually spmous and 
areolate; areolations rounded or hexagonal, with horn-like 
processes rising from the angles or margin of the valve. 


* Professor Smith applies the term “cellules” to these markings (see 
Introduction to ‘Synopsis,’ vol. i, p. xvii; and again, vol. il, p. xix). He 
has evidently adopted this designation after much thought, and a careful 
comparison with other forms of cell-membrane, but the distinctive physio- 
logical character of a cell, that of being a completely closed vesicle, appears 
to me to be entirely wanting, or at least not at present shown to exist, even 
in those species where the markings are most obvious, such as Triceratium 
Javus and Biddulphia pulchella, &c. I consider that the reticulated struc- 
ture of the siliceous epiderm is merely adapted to strengthen the cell-wall, 
and therefore prefer the use of the terms, areolation or reticulation, to dis- 
ed ti those markings on the valves which are usually described as cells 
or cellules. 
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Section I.—Valves with undulating margins, and elevations 
separated by coste or deep constrictions. 


1. Biddulphia pulchella, Gray. (‘ Synopsis,’ p. 48.) 
Marine ; not uncommon on the English coast, and generally 
distributed on the shores of Asia, Africa, and America. 


Syn. ConFreRva Bippuupuiana. Eng. Bot., 1807, vol. xxv, t. 1762 

(upper figures); Dillwyn’s Brit. Conf., 1809, p. 52. 

BippuLPHIa PULCHELLA. Gray, Arr. Brit. Pl., 1821, vol. i, p. 
294; Ehr. Ber. Tran., 1843, t. ii, vi, f. 18; Ralfs, Ann. N. 
H., 1843, t. vii, f. 3; Pritch. Inf., 1852, p. 456; Smith’s 
Syn., 1856, vol. ii, t. 44, 45, 46, f. 321; Mont. Fl. d’Alger., 

LOG. 

ates BippuLpHianumM. Ag. Syst. Alg., 1824, p. 5, and Consp. 
Crit. Diat., 1830, p. 54; Hooker’s Brit. Flor., 1833, p. 404; 
Harvey, Man., 1841, p. 201. 

DenticeLtta Bipputpuia. Ehr. Ber. Tran., 1843, t. ii, v1, f. 19; 
Pritch. Inf., 1852, p. 345. 

BIVDULPHIA TRI-LOCULARIS. Kiitz. Bac., 1844, t. xix, f. 89, and Sp. 
Ale, 1849, p. 137; Pritch. Inf., 1852, p. 456. 

BIDDULPHIA QUINQUE-LOCULARIS. Ktitz. Bac., 1844, t. xix, f. 1, 
and Sp. Alg, 1849, p. 187; Pritch. Inf., p. 457, 

BIDDULPHIA SEPTEM-LOCULARIS. Kiitz. Bac., 1844, t. xix, f. 2, and 
Sp. Alg., 1849, p. 138; Pritch. Inf., 1852, p. 457. 

BIpDULPHIA AUSTRALIS. Mont. Pl. Cel. de Cuba, 1845, p. 5. 


This beautiful and cosmopolitan species has been so well 
described by Professor Smith, Mr. Ralfs,* and others, that 
there is little to add as to its general structure. I may, 
however, remark, as corroborative of the opinion maintained 
by Professor Smith, that the apparent openings at the ex- 
tremities of the produced angles, are in fact closed by a 
slight siliceous membrane, that they will be found in perfect 
specimens to be fringed by thickened projecting points of 
siliceous matter, having the appearance of spines, and re- 
sembling in some degree the peristome of a moss. 

With respect to the synonymy, I am rather doubtful 
whether the Biddulphia australis of Montagne ought not 
rather to be referred to the B. Tuomeyi of Bailey. By the 
kind assistance of Dr. Hooker, I have been able to refer to 
his original descriptions, in which he says, “ Les cing cellules 
longitudinales qui terminent d’articule a chacune de ces 
extremités ne sont pas égales, et que ce sont les deux externes, 
et la moyenne qui saillent davantage, les imtermediares 
restant plus courtes ;”’+ and he states that for that reason and 


* «An, Nat. Hist.,’ 1 ser., vol. xu, p. 274. 
7 Ramon de la Sagra, ‘ Hist. de Cuba,’ p. 5. 
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some others of minor importance, he considers it distinct 
from B. pulchella, of Gray. But I find in the ‘ Flore 
d’Algerie,’ he gives a description of B. pulchella, = there 
refers to his former B. australis as synonymous ;* and as 
Kiitzing has adopted the same view,t in the absence of 
figures or authentic specimens, I feel bound to follow these 
later opinions. 

The Denticella Biddulphia of Ehrenberg is clearly referable 
to this species, as the only distinguishing character, either in 
his figures or descriptions, is the presence of sete or the awl- 
shaped spines of Professor Smith on the central lobe, which 
may always be seen in perfect frustules. 


2. Biddulphia regina, W. 8. (‘ Synopsis,’ p. 50.) 
Marine. Island of Skye, Barlee. 


Smith’s Syn. Brit. Diat., 1856, p. 50, t. xlvi, f. 323. 


This fine species, described, as far as I am aware, for the 
first time by Professor Smith, has not hitherto been noticed 
in any other locality than that above referred to, nor can I 
find any reference among the numerous papers of Ehrenberg, — 
or those of Kiitzing, or Professor Bailey, that leads me to 
believe they have seen a similar form. Professor Smith 
alludes to the possibility of its being identical with the 
Zygoceros Tuomeyii of Bailey, but I shall endeavour to show 
in discussing that species that there can be little doubt it is 
entitled to rank as a distinct form. 


3. Biddulphia Tuomeyit, Bailey (sp.) 

Valve elliptical, margin undulating, usually with one or 
three median elevations or lobes, occasionally more, the 
central one always the largest, and all more or Jess spinous ; 
processes long, narrow, and turgid at the base; areolation 
circular, small, and generally in concentric lines on the lobes, 
finer and parallel on the connecting membrane. (PI. I, figs. 
12.) 

Marine. Petersburg (Virginia), Piscataway, and Bermuda; 
Bailey. Natal; Shadbolt. Californian guano; Roper. Levant 
mud; Williamson. 


Syn. Zycocrros Tvomeyit. Bailey, 1844, Sil. Journ., vol. xlvi, t. iii, 
. 3, 4, 8; EH. Quekett, Lon. Phys. Journal, 1843, t. ix, 
f, 135 3 8; Williamson, Mem. Phil. Soc. Manch., 1848, tind 
fol 


DENTICELLA TRIDENS. Ehr. Ber. Trans., 1839, p. 73. 


* Mont., ‘Flore rene b p. 196. 
+ ‘Spec. "Alg.,’ p. 137 
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DENTICELLA TRIDENTATA. Ihr. Ber. Pro., 1844, p. 79. 

BIDDULPHIA TRIDENS. Pritch. Inf., 1852, p. 457; Hhr. Microg., 
Mote XX, f. Oo, b. XIX, f. ole 

DENTICELLA SIMPLEX. Shadbolt, Mic. Jour., 1854, t.1, f. 16. 

DENTICELLA MARGARITIFERA Ibid., t. i, f. 17. 

BIDDULPHIA TRIDENTATA. Ehr. Microg., 1856, t. xvii, f. 52, t. xxi, 


DENTICELLA POLYMERA. Ehr. Ber. Pro., 1844, p. 266; Bailey, Sil. 
Jour., 1845, t. iv, f. 20; Pritch. Inf., 1852, p. 345. 
ODONTELLA POLYMERA. Kiitz. Spec. Alg., 1844, p. 187. 


This fine and well-marked form has been found always 
with the same peculiar characters in so many localities, that 
there can be little doubt it is entitled to rank as a distinct 
species ; as far as I am aware, it has not yet been met with 
on the coasts of England, though in some respects it ap- 
proaches the preceding species, B. regina, of the ‘ Synopsis.’ 
Through the kindness of Professor Williamson, I have been 
able to examine authentic specimens of that species, of which 
the figure in Professor Smith’s volume gives a very correct 
representation. It differs from the form described by 
Professor Bailey as Zygoceros Tuomeyii, in having all the 
lobes and processes of nearly equal length, in the absence of 
the spines on the summits of the lobes, in the greater depth 
of the constrictions, and in the greater size and more irregular 
arrangement of the granular markings or reticulations. In 
B. Tuomeyit, the processes are long, narrow, and usually 
twice the length of the adjacent, and about one third longer 
than the central lobe; all the median elevations are spinous, 
and always more widely separated than in B. regina. AsI have 
found these peculiarities constant in specimens from various 
localities, as well as in the figures in Ehrenberg and 
elsewhere, they appear to afford sufficient ground for specific 
distinction. 

In describing this species, Professor Bailey states, that “ at 
the base of each of the swellings, the shell often shows 
perforations, and the whole surface 1s covered with shagreen- 
hike asperities ;”’* these markings at the base of the lobes 
are not perforations, but appear to arise from slight de- 
pressions, which are brought more prominently into view, 
from the greater projection of the valve at these points than 
at the base of the constrictions ; the same appearance is seen 
m-5-regine. | (See ‘ Syn.,’ t. xlvi, fig. 323.) 

In examining the synonymy of this species, Khrenberg’s 
name of Denticella tridens appears to have the priority as to 
date, but as it occurs not unfrequently with only one lobe, 


* ¢Siliman’s Journal,’ Ist series, vol. xlvi, p. 188. 
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and occasionally with ten to twelve, as shown in the Den- 
ticella polymera of ‘Sil. Journal,’ vol. xlvim, tab. iv, fig. 20, 
clearly only a large specimen of the present form, the de- 
signation tridens is so decidedly inapplicable, that I am in- 
duced to retain that of Tuomeyzi, given by Professor Bailey. 
I have examined a large number of specimens of the Denti- 
cella simplex and D. margaritifera, of Mr. Shadbolt,* from 
Natal, and they are clearly identical with the present species, 
neither the number of the lobes or the spines being suffi- 
cient ground for specific distinction. The most characteristic 
figure of this species is given by Professor Williamson, in 
his paper on the “ Levant Mud,” in the ‘ Memoirs of the 
Philosophical Society of Manchester,’ vol. vii, new series, 
tab.1, fig. 1; but, as that work is not generally accessible, I 
give a figure of a specimen from Californian guano, supplied 
me by my friend Mr. Ralfs. Mr. Shadbolt’s figures in the 
‘Micros. Journ.,’ vol. 11, tab. 1, figs. 16, 17, are good repre- 
sentations of the smaller frustules, not unfrequent in the 
Natal gathering. 


Section II.—Valves lanceolate, elliptical, or orbicular, 
without undulating margins. 


4. Biddulphia aurita, Bréb. (‘Synopsis,’ p. 49.) 

Marine or brackish water. A very common species on the 
coasts of England, and on those of Kurope, Asia, Africa, and 
America. 

Syn. Diatoma auRitum. Lyngb. Tent. Hydro. Dan., 1819, t. lxii; Hooker, 

B. EL, 1833, p. 404. 

ODONTELLA AURITA. Ag. Consp. Crit. Diat., 1830, p.56; Smith’s 
Eng. Bot., t. 2842, f. 2; Harv. Man., 1841, p- 201; Kutz. 
Bae., 1844, bres fs 88 ; Spec. Alg. , 1849, p. 136 ; ’Priteh. 
Infus. ss 1852, p- 470. 

BippvuLpuia aurita. Bréb. Cons. sur les Diat., 1838, p.12; Ralfs, 
Aun. Nat. Hist., vol. xu, 1843, t. vin, f. 4 Priteh, Inf, 1852, 
p. 456; Smith, Syn., 1856, vol. i, t. xlv, f. 319; Micros. 
Dict., 1856, $i SAV she 2. 

DENTICEELA AURITA. Ehr. Microg., 1854, t. xxxv, A, 23, f. 7... 

Denticrna GRacttis. Why. Ber. Acad. Pro., 1840, ioe 206, and B. 
Trans., 1840, p. 12; Pritch. Inf, 1859, p. 344, 


This species, although common in most marine gather- 
ings, rarely occurs in much abundance, and, like some other 
members of the genus, is subject to very great variations in 
form even in the same locality, as may be seen, by compar- 
ing the various figures given in the ‘ Synopsis’ of Professor 
Smith, whose description, together with that of Mr. Ralfs,+ 


*® “Micros. Journal,’ vol. il, Transactions Micros. Soc., & Fs 
Tt See ‘Ann, Nat. Hist.,’ vol. xl, 1843, p. 272. 
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leave nothing to add as to its general structure. Agardh 
founded his genus Odontella on this species, apparently from 
the presence of the spines on the summit of the central infla- 
tion, as the only description he gives of the genus, is 
© Frustilla dentibus coherentia filum formantia.”* Kiitzing, 
both in his ‘ Bacillarien,’ and also in his later work, the 
‘Species Algarum,’ retains a large number of species under 
that generic name. ‘The valves in this species vary consider- 
able in outline, and though usually elliptical-lanceolate, as 
stated by Professor Smith, they occasionally occur of a nearly 
perfect oval. (See Plate I, fig. 3.) They are, however, 
readily distinguishable from all others of the genus from the 
presence of the central elevation, with three or more spines 
on its summit, which is merely a circular projection of a 
portion of the valve, and does not extend across it, as in 
B. regina, nor is it separated by constrictions or cost; as is 
clearly shown in fig. 319 a of the ‘ Synopsis.’ 


5. Biddulphia rhombus, Ehr., sp. (‘ Synopsis,’ p. 49.) 
Marine or brackish water. In addition to the localities 
‘noticed by Professor: Smith, in the ‘ Synopsis,’ it has been 
found in a living state near Tenby by the Rev. J. Guillemard, 
in various localities in America by Professor Bailey, in the 
Baltic and North Sea by Ehrenberg, and at Gorleston by 
Col. Baddeley. (Plate I, fig. 4.) 


Syn. ZyGocERos RHOMBUS. Thr. Ber. Acad. Proc., 1839, p. 156, and 

Trans., 1840, t. iv, f. 11; Bailey, Sil. Jour., 1844, vol. xlvi, 
t. ii, f. 10,11; Kiitz. Bacil., 1844, t. xviii, f. 9, and Spec. 
Alg., p. 139; Pritchard, Inf., 1852, p. 450; Roper, Mic. 
Trans., £354, vol. uy, t. vi, £. 5. 

DENTICELLA RHOMBUS. Ihr. Ber. Ac. Proc., 1844, p. 79; Pritch. 
Inf., 1852, p. 345. * 

ODONTELLA RHOMBUS. Kiitz. Spec. Ale., 1844, p. 136. 

ZYGOCEROS RADIATUS. Bail. Notes, 1853, t. i, f. 29. 

cond 3 kHomMBUS. W. Smith, 1856, Syn., vol. 1, t. xlv and 
ma, t. a2: 


This fine species is not so common as the preceding, 
though it is by no means rare in the Thames. ‘The finest 
and most abundant collection, however, that I have seen, 
occurs in the clay obtained by Mr. Okeden from a 
brickyard near Caermarthen. I know of no foreign localities 
in which it has been observed, excepting those noticed by 
Ehrenberg in the North Sea and Baltic, and in North 
America by Professor Bailey. The structure of the valvesin 
this, as in all the following species, differs from those which 


* Ag. ‘Consp. Crit. Diat.,’ p. 56. 
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precede it, in having no central elevation or constriction of 
any kind, and is the only species, excepting B. tumida, in 
which there are several short submarginal spmous processes. 
The minute structure of the valve itself also differs from the 
preceding species, having the appearance of dots or puncte 
under a low power, but resolvable, with a one-eighth objective, 
into distinct hexagonal reticulations. It differs from B. 
granulata in the more apiculate character of the valves, in 
having six or more submarginal spines instead of two in the 
centre of the valve, and in the absence of the peculiar gra- 
nular structure characteristic of that species. 


6. Biddulphia Baileyui, W.S. 

Valve imperfectly siliceous, divided into three segments 
by lines joming the angular processes, the central portion 
raised, with two slight median elevations, each armed with 
one or two very long awl-shaped spines; processes somewhat 
linear, with truncate apices; reticulation diagonal, minute. 
(Plate I, figs. 5 to 9.) 

Marine. In addition to Professor Smith’s localities—Caldy, 
Pembrokeshire, Rev. J. Guillemard; Humber, Norman ; 
Barking Creek, Roper; Gorleston, Col. Baddeley; coast of 
Northumberland, Dr. Donkin; Caermarthen, Okeden; 
Lymington Harbour, E. Grove; Mobile and Savannah, 
Bailey. 


Syn. ZyGocERos Mositensts. Bailey, 1850, Mic. Observ., t. ii, f. 34, 35 ; 
Pritch. Inf., 1852, p. 450. . 
BrpputrHia Baiterir. W. Smith, 1852, Syn., vol. ii, t. xlv, lxu, 

f. 322 


This species differs from all others of the genus in the 
peculiar structure of the valve, which is angular, the central 
portion being raised and comparatively flat, whilst the sides 
are inclined at a considerable angle, the junction of the three 
portions appearing as slightly sigmoid or curved lines on the 
side view, as shown in figs. 7, 8, and 9. This species, like 
B. aurita, is subject to very great variation in form and size, 
so much so, that the specimens in one locality, without 
careful comparison with those from several others, might 
readily be considered distinct from the typical form ; but 
though differmg greatly in the proportionate length and 
breadth, in the size of the processes, and length of the spines, 
I feel convinced that all having the imperfectly siliceous 
character, and peculiar angular form of the valves, may safely 
be referred to the same species. The side view of the valve 
has not been given by Professor Smith, but it is almost 
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essential for the safe determination of the species. In some 
specimens the processes are short, and the spines placed not 
in the centre as in the normal form, but almost half way 
between the centre and edge of the valve. 

The rough outline figure, and short description given by 
Professor Bailey of his Zygoceros Mobilensis, leave little 
doubt that Professor Smith was correct in considering the 
present species identical with the form occuring on the 
American coast, and though a strict observance of the rules 
of nomenclature would lead to his specific name being 
retained, I think it better to follow Professor Smith in 
naming it after our lamented American microscopist. 


7. Biddulphia granulata, n. sp., Roper. 

Valve elliptical, or elliptical-lanceolate, considerably raised 
in the centre, covered with fine diagonal reticulations, and 
interspersed with very short spines or small tubercles, at 
irregular intervals. Two long awl-shaped spines rise from the 
centre, generally bent about the middle at an obtuse angle; 
processes short, rather inflated at the base, and slghtly 
recurved. (Plate I, figs. 10, 11; Plate II, fig. 12.) 

Marine or brackish water. Dredged of Caldy, Rev. J. 
Guillemard; Barking Creek, Roper; Gorleston, Col. Bad- 
deley; New Brighton, Cheshire, Comber. 


Syn. DENTICELLA TURGIDA. KEhr., 1840, Ber. Acad. Pro., p. 207. 
OpoNTELLA TURGIDA. Kiitz., 1844, Bacil., t. xviil, f. 9, and Spec. 
Alg., p. 136 Pritch.- Inf., 1852, p. 470. 
DENTICELLA TUMIDA? Bailey, Soundings, 1851, t. 1, f. 57. 


The species here figured does not appear to have been 
noticed by Professor Smith, who refers to the Odontella 
turgida of Kiitzing as a probable variety of B. aurita,* and 
his figure certainly gives ground for this opinion. Had I not 
met with this form in more than one locality, and always 
preserving the same well-marked points of distinction, I 
should have been inclined to have concurred in this supposi- 
tion ; but the want of the central inflation, and the greater 
length, peculiar bent form and position of the spines, which 
are situated near the processes, and not, as in B. aurita, in 
the centre of the valve, together with the obtuse and generally 
recurved form of the processes themselves, clearly separate 
it from that species; whilst its more robust form, distinct 
granulation on the surface, inflated processes, and absence on 
the side view of the peculiar lines, are sufficient to distinguish 


* <Syn.,’ vol. ii, p. 49. 
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it from the preceding species, to which in general outline it 
more nearly approaches. Ehrenberg’s definition of Denticella 
turgida is, “ Testule subtiliter punctate, turgide, processibus 
duobus, lateralibus tubulosis apertis, aculeis lateribus mediis 
elongatis ;’* and Kiitzing, who considers it identical with 
his Odontella turgida, adds, “ cornibus recurvatis majoribus 
obtusis.”’+ Although without authentic specimens, and with 
only the rather imperfect figure given in Kutzing’s ‘ Bacil- 
larien,’ it is impossible to speak with certainty, I think the 
description is sufficiently applicable to enable me to refer to 
these species as identical with the present form. The name, 
however, of ¢urgida having already been appropriated to 
another and well-marked species, I have described this as 
“ granulata,” from the peculiar and distinct granular mark- 
ings of the valve. 


8. Biddulphia reticulata, n. sp., Roper. 

Valve elliptical-lanceolate, flat or slightly tumid in the 
centre, marked with large irregular hexagonal reticulations, 
the surface covered with short spines; angular processes, 
short and subcapitate, inflated at the base; connecting 
membrane with rows of conspicuous dots, mostly parallel to 
the suture of the valve. (Plate II, figs. 13, 14, 15.) 

Var. 6, with smaller reticulations and very short obtuse 
processes. (Plate II, figs. 16, 17.) 

Marine. Trincomalee and Natal, Roper; New Zealand, 
Dr. Walker-Arnott. 

This curious and fine species does not appear to have heen 
recorded by any previous writer, and I can find none of 
Ehrenberg’s figures or descriptions that lead me to suppose 
he has seen it. It differs from all the other species of the 
genus in having large and distinct hexagonal reticulations, 
which are, however, rather irregular in outline and size. The 
side view of the valve is more broadly elliptical than in 
B. aurita, and wants the central mflation of that species. 
It differs from B. rhombus in the absence of the pointed 
apices, and awl-shaped spines, and in the processes being 
inflated on the outer instead of the inner margin. The 
species which most nearly approaches it is Ehrenberg’s 
B. ursina (‘B. Proc.,’ 1844, p. 200), of which he gives no figure, 
but describes it as large, turgid, sides covered with hairs, but 
not cellular, and central area smooth. He appears doubtful, 
however, if this is correctly placed with the Biddulphias, and 
asks, “ Does it belong to Hemiaulus?” statmg at the same 


* «Ber. Acad. Pro.,’ 1840, p. 207. 
Tt ‘Spec. Alg.,’ p. 136. 
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time that its hairiness resembles Tetracheta, the Triceratium 
spinosum of Bailey. The distinctly cellular appearance of the 
surface is, however, sufficient evidence that the present form 
is distinct from the B. ursina, and as I have met with it in 
three localities, and with strong similarity in structure, I 
think it may safely be considered a good and well-marked 
_ species. 

The variety 8, I at one time thought might be a distinct 
species, as, although agreeing in form, the reticulations of the 
valve are much smaller, and the processes shorter, than in 
the typical valve; but I have since met with intermediate 
specimens that are sufficient to induce me to include it as a 
variety of the present species, and should have adapted the 
characters to include it, had it not been confined to one 
gathering, and may therefore be the result of some local 
variation. 


9. Biddulphia tumida, Khrenberg (sp.) 

Valve orbicular-lanceolate, with minute _ reticulations 
radiating from the centre, and two or three curved sub- 
marginal spines; processes rather hyaline, slightly capitate, 
and rising abruptly from the surface of the valves which are 
‘subglobose on the front view. (Plate II, figs. 18, 19.) 

Marine? Gomera, one of the Canary Islands; Californian 
guano, Roper. 


Syn. DENTICELLA TUMIDA? Ithr. Ber. Pro., 1844, p. 266. 
ODONTELLA TUMIDA. Kitz. Sp. Alg., 1849, p. 137. 


This species I first met with in some slides received from 
Mr. Topping, said to be from Gomera, and I conclude 
therefore marine. Ehrenberg has described a form from 
Bermuda under the name of Denticella tumida as “ Testulee 
turgidz (subglobosz) septis lobisque destitutz, superficie 
subtilissime punctata, tubulis finis, setisque totidem utrinque 
longe exsertis ;” and although I can find no figure, and have 
not been successful.in meeting with any species in the 
Bermuda slides I have examined, that agrees with this 
description, I think the present form so nearly accords with 
his specific characters, that I am justified in adopting his 
name. 

The pecuhar subglobose form of the valves is sufficient 
alone in the perfect frustule to distinguish it from all the 
other species of the genus. The detached valves have 
somewhat the form of those of B. rhombus, and the spines 
are similarly placed, but it is much smaller, less apiculate, 
and the processes more hyaline and more turgid at the base. 

The markings on the surface of the valve, with a magnifying 


16 Roper, on Biddulphia. 


power of 200 diam., appear to be granules or dots; but are 
resolvable, with an eighth objective, into minute hexagonal 
reticulations, which radiate from the centre to the cir- 
cumference of the valve. The spines are rather long, slightly 
curved inwards, and arise about midway between the angular 
processes. The connecting membrane is closely covered 
with longitudinal rows of puncte. 


10. Biddulphia Indica, Ehrenberg (sp.) 

Valve lanceolate, slightly tumid in the centre, minutely 
punctate, with two long awl-shaped spines near the angular 
processes, which are long, narrow, somewhat capitate, and 
with the pseudo-apertures at right angles to the length of the 
valve. The surface of the valve covered with minute pointed 
spines ; connecting membrane marked with diagonal striz. 
(Plate IT, figs. 20, 21, 22.) 

Marine? Natal, Shadbolt. 


Syn. DenticeLtta Innica? KEhr. Ber. Pro., 1845, p. 362. 
TRICERATIUM ContoRTUM. Shadbolt, Micr. Jour., vol. ii, t. i, f. 78. 


This small and peculiar form is rather hyaline in structure, 
and is not unfrequent in the Natal gathering described by 
Mr. Shadbolt in vol. 1 of the ‘Microscopical Journal,’ p. 15 ; 
but I am at a loss to imagine how he could describe and 
figure it as a front view of Triceratium contortum. I have 
carefully examined more than twenty slides of this gathering, 
and though there are severa! good single valves, I have only met 
with one perfect frustule, and this, as we should naturally 
expect, clearly shows the three angles and spines, of which 
there is no trace in the small form figured in tab. 1, fig. 7 3, 
of the Journal. The marginal row of spmes plainly visible 
on the side view of 7. contortum, are also shown to arise 
from a siliceous fringe, somewhat similar to that figured by 
Mr. Brightwell in T. undulatum,* and they are entirely 
absent in the frustules I am now describing, and their whole 
structure so entirely accords with that of the Denticella of 
Ehrenberg, now included in the present genus, that I have 
no doubt as to their proper generic position. 

With respect to its specific name there is the same doubt 
as with B. tumida. Hhrenberg describes a species obtained 
from the Indian seas, under the name of Denticella Indica, as 
“Testula levi (an subtilissime punctata) tubulis valde pro- 
ductis, sub-capitatis, aculeis longissimis, tubulos excedentibus, 
area inter tubulos aspera;’’+ but I can find no figure among 


* “Micros. Journ.,’ vols. vi, tab. viil, figs. 4, 5. 
+ ‘Ber. Proc.,’ 1845, p. 162. 
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his works. ‘The description and locality from which this 
was obtained, induce me, however, to adopt his name rather 
than add another to the already overburdened list. 

The perfect frustules of this species are not uncommon, 
but I have only met with a single detached valve showing 
the 8.V., in which there appears to be a slight depression in 
the centre as shown in fig 22, from which the small spines 
are absent. 

This species is readily distinguished from any other of the 
genus by the peculiar subcapitate form of the processes, and 
from the so-called apertures being at right angles to the 
suture of the valve instead of being parallel with, or slightly 
inclined towards it. 


ll. Biddulphia turgida, Ehrenberg. (sp.) 

Valve elliptical or suborbicular, minutely reticulated, with 
small spines scattered at irregular intervals over the surface, 
occasionally furnished with a submarginal circlet of short 
obtuse spines, and with two long submedian spinous processes. 
Angular processes large, linear, and truncate. (Plate II, fig. 
23.) 

Marine. Neyland, near Haverfordwest; Okeden. Milton, 
Pembroke Harbour, and Pater, Milford Haven; Roper. 
Menai Straits; Shadbolt. Hudson River and West Point; 
Bailey. 

Syn. CERATAULUS TURGIDUS. Bailey, 1850, Mic. Obs., t. u1, f. 26, 27; 


Ehr, Ber. Proc., 1843, p. 270; Pritch. Inf., 1852, p. 330. 
BippvULPHIA TURGIDA. W. Smith, 1856, Synopsis, vol. ui, t. Lxu, 


The figures and description of this species in the ‘ Synopsis ” 
give a very correct idea of the fine specimens first discovered 
by my friend Mr. Okeden, but in order to include the smaller 
forms since found in a living state on the coast, I have 
slightly altered the specific characters. Professor Bailey 
states that he met with it, im 1843,* in a living state, and 
forming zigzag chains as in other species of the genus. 
Since the publication of the second volume of the ‘ Synopsis,’ 
I have met with it in two gatherings from the neighbourhood 
of Pembroke, and Mr. Shadbolt also records it from a 
gathering made at the Menai Straits.+ The connecting 
membrane in this species is peculiar, in almost always 
showing a sigmoid flexure on the front view of the perfect 
frustule. The very large and prominent angular processes 
readily distinguish it from all the other species of the genus. 


* €Mic. Observ.,’ by Smithson. Instit., vol. 0, p. 39. 
+ ‘Mic. Journ.,’ vol. vi, p. 128. 
“VOL. VII. Cc 
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12. Biddulphia levis, Ehrenberg. 

Valve orbicular or suborbicular, minutely punctate, with 
minute submedian spines; processes large and truncate, 
frustules adhering by alternate angles, connecting mem- 
brane with fine oblique striz. (Plate II, figs. 24, 25, 26.) 

Marine. West Point, New York; Bailey. Natal; Roper. 


Syn. GALLIONELLA ? Bailey, 1842, Sil. Jour., vol. xlu, t. ii, f. 8. 
Bipputruia Lavis. Ehr. Ber. Trans., 1843, p. 122; Pritch. Inf., 
1852, p. 457. 


ODONTELLA FoLYMoRPHA. Kiitz. Bacil., 1844, t. xxix, f.90; Spec. 
Ale., 1849, p. 186; Pritch. Inf., 1852, p. 470. 

IstumiIa PpoLyMorPHA, Montagne, f quoted in Kitz. Sp. Alg., 

MeLosirna THERMALIS, Meneghini, 1849, p. 136. 


This species was discovered and first described by the late 
lamented Professor Bailey, as a species of Gallionella, as 
follows: ‘“Corpuscles long, cylindrical, with two lines of 
constriction, adhering by alternate angles, so as to form long 
zigzag chains, and occasionally auricled ;” * and he proceeds 
to say, “‘These curious bodies appear to partake of the 
characters of both Gallionella and Bacillaria, showmg the 
cylindrical corpuscles of the former united by alternate 
angles as in the latter. It is perhaps related to the Diatoma 
auritum of Lyngbye.”’’ On sending specimens to Ehrenberg, 
he at once detected its true character, and named it 
Biddulphia levis, which name I have therefore retained. 
The Bid. levis of the ‘Mikrogeologie,’ t. xxxiii, xv, fig. 6, from 
Virginia, is quite distinct from the present form, and appears 
doubtfully placed in the genus. 

Through the kind assistance of M. De Brébisson and Dr. 
Walker-Arnott, I have been able to examine authentic speci- 
mens from Professor Bailey, and that it is correctly referred to 
the present genus J consider there can be little doubt. In form 
the valves are nearly allied to B. turgida, the large truncate 
processes and orbicular outline being characteristic of both, 
but the translucency and imperfectly siliceous character of 
B. levis, the position and slight projection of the angular 
processes, the absence of the long awl-shaped spines, and the 
much finer character of the striation, are at once sufficient 
to render it easily distinguishable. 

In a very interesting slide of this species, mounted in fluid, 
by Professor Bailey, in the natural state, kindly lent me by 
Professor Quekett, there are apparently sporangial frustules 
formed in the same manner as those in Melosira Borrerit,+ and 


* «Sil. Jour.,’ 1 ser., vol. xlu, p. 92. 
+ See Smith’s « Synopsis,’ vol. Lis touk. 
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I believe it is the first time that any signs of the reproductive 
process have been noticed, in any species of the genus. 

I have a few orbicular valves from the Thames, which 
appear to belong to the present species, but I have not met 
with a perfect frustule in any English gathering. 


18. Biddulphia radiata, Smith (sp.) 

Valve orbicular, distinctly reticulated, with small, but 
rather irregular hexagons; processes short, broad at the 
base, reticulated and rather obtuse, with two short sub- 
marginal spmes midway between them; connecting mem- 
brane faintly striated. (Plate I, figs. 27, 28. 29,) 

Marine or brackish water. Thames and Orwell, Mr. T. 
West; Barking Creek, Roper; Gorleston, Col. Baddeley. 


Syn. HUPODISCUS RADIATUS. Smith, Syn., 1858, vol. i, t. xxx, f. 255; 
Wold t xn. t. 255, 


The late Professor Bailey described, in his ‘ Microscopical 
Observations in South Carolina,’ &c., published by the Smith- 
-‘sonian Institution in 1850, a species of Diatom under the 
name of Hupodiscus radialus, with the following brief cha- 
racters: “In form, size, and reticulation resembling the 
Coscinodiscus radiatus of Ehrenberg, but having four (or 
more) foot-like projections near the margin.” But there is 
no figure given, and though he states it is a common form 
in the South of the Union, I have been unable to meet with 
specimens. Professor Smith has adopted this name for the 
species now under discussion; but, in his specific character, 
states that the ‘cells’ are circular, whereas, in Coscinodiscus 
radiatus, to which Bailey compares his form, they are dis- 
tinctly hexagonal; whether the two forms are synonymous I 
am unable to say with certainty, but, as I stated in a pre- 
ceding number of the Journal,* I feel convinced that the 
generic position assigned to it in the ‘ Synopsis’ cannot be 
maintained, as the whole structure of the valve and pyro- 
cesses differs materially from any of the genuine Eupodisci. 
In that genus the projections are apparently hyaline sili- 
ceous tubes, rising immediately from the surface of the valve, 
without any trace of structure whatever, and I am not aware 
that any species has long spines; the connecting membrane 
also is simply a circular ring, as in Coscinodiscus. In the 
present species, however, there are two processes, agreeing 
exactly in structure with those in Biddulphia, reticulated in 
the same manner as the valve itself, nearly to their points, 
and between them two acute spines; and the connecting 


* ‘Mic. Jour.,’ vol. vi, p. 19. 
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membrane, which is reticulate or punctate, forms the same 
peculiar projection beyond the suture of the valve, which is, 
I believe, characteristic alone of Biddulphia and its imme- 
diate allies; and though Professor Smith lays some stress on 
the orbicular outline as a distinctive character,* we have 
seen that this is also to be found in B. turgida and B. levis, 
and certainly forms no good ground for its separation from the 
present genus. Professor Smith appears himself to have 
had some doubts, as notwithstanding the argument he adduces 
for its present position, I find it is figured in the plate, 
No. lxu, as Biddulphia radiatus; and I have little doubt 
that a careful examination of a larger number of specimens 
would have induced him to adopt the generic position I now 
assign it. 

It appears to be by no means common on our coasts, as 
though I meet with it in tolerable abundance in some eather- 
ings from the coast of Norfolk, of Col. Baddeley’s, and in 
most gatherings from the lower part of the Thames, I have 
not seen specimens from any other parts of England, and 
I do not see any form in Ehrenberg’s numerous figures 
with which it can be compared. 

It is readily distinguished from Biddulphia turgida and B. 
levis by its reticulated valves, and from all other species by 
its orbicular outline. 

The following list contains all the other species I have 
met with, which, for want of specimens or good specific cha- 
racters and figures, I can only refer doubtfully to known 
forms : 


Bip.? tunata. Ehr. B. Proc., 1844, p. Be 


Virginia 
Brp.? areas. IThid., p. 265, Bermuda 
Stuaey anaes LEVIS. hale p. 201, Antarctic \ = Bid. Tuomeyu ? 
ea 
OponTELLa Lavis. Kiitz. Spec. Alg., p. 136, 
ditto 57 
Bip. ELONGATA. Menech., quoted in Kiitz, ee 
Spec. Ale. p. 137 = Bid. pulchella ? 


DENTICELLA DUBIA. Bailey, Soundings, tid, 


ODONTELLA SUBEQUA. Kiitz. Bac., t. vill, f. 4, 5 | — Bid. aurita? 
ODONTELLA OBTUSA. Ibid., t. viii, f. qe 


529, and Microg., t. xxxv, A. XxXili, f. 17 out angular processes, 
ZYGOCEROS? avsTRALIs. hr. Ber. Proc. should probably be 


ZYGOCEROS BALENA. Ehr. B. Pro., 1853, These forms being with- 
1844, p. 205 | united with Terpsinoe. 


* Smith’s ‘Syn.,’ vol. u, p. 47. 
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ZYGOCEROS sTILIGER and Z. Birons, Ehr. Ber. Pro., 1844, p. 273, Ber- 
muda, are considered doubtful forms, both by Ehrenberg and Pro- 

fessor Bailey. From an examination of many specimens, I consider 
they should be united with the Hemiaulus of Ehrenberg. 

ZYGOCEROS SURIRELLA. Ehr. Ber. 'Trans., 1840, t. vi, f. 12. Probably 
allied to the forms figured as Denticula, by Professor Gregory, in 
his ‘Memoir on the Diatoms of the Clyde,’ tab. 11. 

ZYGOCEROS NavicuLa. hr. Microg., t. xix, f. 22. Probably an an- 
nulus of Rhabdonema. 


The following are species described from small fragments 
erroneously referred to the genus, or altogether unknown to 
me : 


Parts of valves 


Bip. ete@as. Hhr. Microg., t. xxxin, xu, f. 11 
only known. 


DENTICELDA FRAGIELARIA. Ehr. Ber. Proc., 1844, p. 79 
ODONTELLA AMPHICEPHALA. Ehr. Ber. Proc., 1845,p.363 Th ri 
ZyGocERos sicuLus. EHhr. Microg., t. xxii, "£53 : Peete 


Bip, ursina. Ehr. Ber. Pro., 1844, p. 200 | 


ZYGOCEROS PARADOXA. Ibid., f. 54 oe Lae quite 
ZYGOCEROS CIRCINNUS. Bailey, Notes, t. i, f. 19, 20 PESO Svat: 
Bip.? Brevis. Ehr. Ber. Proc., 1845, p. 361. 


2 iE 
DkNn is 
Bip. cirrus. Pritch. Inf,, p. 457 ‘tu shown 


Before concluding, I propose to offer a few remarks on 
the affinities of the genus, and the forms that should be 
grouped in proximity with it, in any natural arrangement of 
the class. I have already stated my reasons for placing the 
Eupodiscus radiatus of Smith in the present genus, which he 
had included as a free form in his first sub-tribe ; but I should 
also propose to place the whole genus Triceratium, included 
by him under the same head, as an intermediate connecting 
lnk between Amphitetras and Biddulphia, to which, in the 
structure of the frustules, they nearly approach, and then 
together with Isthmia, and perhaps the five-angled Amphi- 
pentas of Ehrenberg, we should form a group most closely 
allied, bothin habit and growth. This arrangement has already 
had its advocates to a certain extent, as Kiitzing places his 
families of Biddulphiz and Angulatz in juxtaposition; and 
Meneghini states,* that according to him, the former group 
has affinity with none but the following one (Angulate), 
and, in a letter he had received from Kiitzing, he intimated 
his thoughts of reuniting them with the Tripodiscese (Kupo- 
discus, Smith). Mr. Brightwell, also, in his paper on Trice- 
ratium, remarks,+ “that looking at Triceratium favus as the 
most perfect plan on which this group is constructed, we 
find all the species diverging from it, and carrying us to 
analogous forms in other groups; and further, that placing 


* Ray Soc, 1853, p. 486. 
+ ‘Moc. Journ., vol, 1, p.-252, 
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T. favus in the centre, we may diverge in lines ending 
amongst others in one like Zygoceros rhombus, especially in 
the front view, and in another analogous to Amphitetras 
antediluviana ;’? and Meneghini, in his remarks on Tricera- 
tium, states that “the perfect resemblance of the primary 
surfaces, and the large apertures at the three processes in 
the secondary, render this genus precisely intermediate be- 
tween Amphitetras and Zygoceros,”* and in this opinion I 
fully concur. 

Professor Smith, in his divisions of the order, has formed 
his first sub-tribe out of those genera, with a deciduous con- 
necting membrane, which he believed to be free or adherent, 
and excluding Triceratium, of which some species have been 
shown by Colonel Baddeley’s gatherings to be filamentous. 
Eupodiscus radiatus, and probably #. sculptus, the remainder 
of this tribe, might probably be well grouped together. The 
species of Triceratium, however, he states had only been met 
with as isolated specimens, and the points which now show 
clearly their affinity with Biddulphia were then unknown to 
him, or I hardly think he would have included them in his 
first sub-tribe, whilst he places the latter genus in the fourth. 

If we take the genera Amphitetras, Triceratium, and Bid- 
dulphia, we find them all formed on one common plan, com- 
posed of two valves, as in the annexed figures, 1 a and 2a, of 
various outline, but all having two or more processes, and 
with a few exceptions two or more spines; and these, as in 
all others of the class, united by a connecting membrane, but 
frequently of much greater breadth and persistance of 
character than in the other sub-tribes. In these characters 
they differ from all the other genera included by Smith in 
the ‘Synopsis,’ and if the forms with fiveor six angles, probably 
included by Ehrenberg under the name of Amphipentas, be 
added, we find, as in the annexed diagram, that a complete 
series may be formed, of which Triceratium is the connecting 
link between the orbicular forms of Biddulphia and the many- 
angled valves of Amphipentas. 

The only other genera noticed by Ehrenberg or Kiitzing 
that appear to be allied to Biddulphia, are Terpsinoe and 
Hemiaulus. If tothe former the Zygoccros balena and Zyg. 
australis, Ehr., were added, we should have a genus distin- 
guished from Biddulphia by the absence of the angular 
processes, but with frustules formed very much on the same 
plan, and separable into two groups of undulating and non- 
undulating valves, as in that genus, and it should probably 
be placed between Biddulphia and Isthmia, instead of being 

* Ray Soc., 1853, p. 487. 
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connected with Tabellaria and Grammatophora, as proposed 
by Kitzing. Ehrenberg’s genus Hemiaulus I have had no 
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laand J. Side and front view of Biddulphia turgida. 


2aand b. Ditto, ditto, Biddulphia rhombus. 
8aand &. Ditto, ditto, Triceratium striolatum. 
4aaud 6. Ditto, ditto, Amphitetras antediluviana. 
5aand d. Ditto, ditto, Amphipentas ? 


opportunity of examining, but his figures and descriptions 
lead me to suppose it is distinct from Biddulphia, but that 
the position assigned to it by Kutzing in the same group is 
probably correct. 

The study of the valves of Biddulphia, along with its allies, 
Amphitetras, Isthmia, and Triceratium, are of considerable 
interest to the microscopical observer, as from the size and 
distinctness of the reticulations in some of the species, we are 
enabled to form a clearer idea as to their structure, than 
from an examination of forms which require high magnifying 
powers and careful illumination to elucidate. I believe it is 
generally admitted that the markings in Isthmia and Biddul- 
phia pulchella are of the same nature, and from some 
interesting experiments of Professor Bailey on the action of 
hydrofluoric acid on the desiccated valves, we learn that in 
Isthmia the “spots gradually become holes” as the valves 
dissolve ;* we may therefore safely conclude that the siliceous 
matter is thinner in those parts, than in the general frame- 


* See ‘Sil. Jour.,’ vol. 1, new series, p. 349. 
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work of the valve. Now, in the three species included in the 
first section of my proposed arrangement of the genus, the 
valves are all formed on the same plan, and, I think, it is a 
safe deduction that in all of them the markings are depres- 
sions. When we examine the valves of the second section, 
we find them as in Triceratium varying from distinct hexa- 
gonal reticulations, to transverse markings, so obscure, that 
they are almost as difficult to resolve as in valves of some 
species of Pleurosigma, but an examination of the valves of 
B. rhombus and B. radiata, which vary considerably in size 
and the distinctness of the markings, clearly proves that the 
appearance of dots is merely the result of the minute size of 
the hexagons. It appears to me, therefore, we have fair 
grounds for supposing that in the other species in which the 
markings are unresolvable, the ultimate structure would be 
found similar, could we apply sufficient optical power. 

Now, if we turn from B. radiata to B. reticulata and 
Triceratium favus, we have valves that, with the same struc- 
ture, show that the spaces within the hexagons are certainly 
formed of thinner siliceous plates, than the darker parts 
which bound them, and in fact are depressions on the surface 
of the valve; and, as it is contrary to all analogy that we 
should have in the same genus a total difference of structure 
in the substance of the siliceous membrane of the frustules, 
T think we may safely conclude that in those species which 
exhibit merely diagonal lines of apparent dots, as in B. 
Baileyti and Triceratium striolatum, when of small size, the 
structure is of a similar character to that in the species in 
which it is more clearly defined; and I am inclined, therefore, 
to agree with Dr. Griffith in the opinion that in these forms, 
as well as in Pleurosigma, the markings are depressions, and 
not elevations, on the surface of the valve. 
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On CuHLoRosPHERA, a new Genus of Uni-cellular Fresh-water 
Alge. By Artuur Henrrey, F.R.S.L.S., &c., Professor 
of Botany in King’s College, London. 


THE somewhat remarkable object of this notice was found 
by my friend Mr. D. Oliver, in water from bogs at Prestwick 
Carr, Northumberland, in March, 1857. It has been kept 
in cultivation both by Mr. Oliver and myself for many 
months, and we have seemingly sufficient evidence that it is 
an independent organism, although we have not yet been 
able to observe all the stages of its development. 

The ordinary appearance of the plant is that ofa large green 
globe, like a large spore, lying free in the water, or often 
gathered in loose groups upon decaying vegetable structures, 
such as leaves of Sphagnum contained in the water. The 
globe is a single, simple cell, with a thin membranous coat 
surrounding a mass of usually green granular contents. We 
have been unable to prove that the membrane of the cell 
is composed of cellulose; but except that it does not give a 
distinct blue colour with iodine, it has all the characters of 
ordinary vegetable cell-membrane. The contents of per- 
fectly healthy specimens completely fill the cell, but by 
pressure or by producing endosmose it is easy to show the 
existence of the boundary wall. The contents of well- 
developed examples are often so dense and so darkly coloured 
with chlorophyll, that no internal characters can be distin- 
guished (Plate III, figs. 2—4); in other cases the green 
colour is less intense, and then we may often detect a kind 
of radiated arrangement of the green granules (fig. 5). The 
condition of the green matter appears to vary also, for some- 
times it appears in the form of fine homogeneous granular 
substance, sometimes it consists of a great number of green 
corpuscles of larger size, the number and depth of colour 
of these depending apparently upon the activity of the 
nutrition. With the normal green globes occur many other 
forms, which are referable either to stages of reproduction 
or to conditions of disease. We shall consider these pre- 
sently. The vegetative growth of this plant is at the same 
time a process of multiplication. Hach cell produces two, or 
more rarely four, new ones. The approach of the cell-divi- 
sion is marked by the increasing density and homogeneity 
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of the green contents. At a certain epoch a faint equatorial 
line is perceptible running across the cell, and after this a 
shallow equatorial groove becomes perceptible by its exhibit- 
ing a triangular light space at each end of the equatorial 
line (fig. 2). At this time none of the internal changes can 
be distinguished, as the dark-coloured contents completely 
fill the cell, and render it turgid. If the cells are now very 
gently pressed by the covering glass (fig. 3), the walls give 
way with elasticity, and two new cells slip out from the 
parent sac (fig.5). By careful management, and by exa- 
mination of the empty parent-cells, we find that the parent- 
cell has first become divided by a septum into two equal 
chambers (fig. 4), the septum being double, and continuous 
with a layer lining the primary wall as usual. As the new 
cells possess an extremely thin membrane as soon as we can 
examine them after they escape, we may suppose that they 
acquire a membrane inside the parent-cell, produced by 
their own protoplastic layer (primordial utricle). We have 
sald that the dehiscence of the parent-cell takes place with 
elasticity. Pressure causes the parent-cell first to bulge on 
each side (fig. 4), then the septum splits a little way down 
into two lamellz on one side, and next a fissure takes place 
partly or quite half round each chamber at the equatorial 
line, allowing the new cell to slip suddenly out. The new 
cells immediately expand from the hemispherical into the 
spherical form, and are then found somewhat smaller than 
the full-grown parents. From appearances met with at 
various times, it seems probable that the two halves of the 
parent-cell sometimes separate entirely before they discharge 
their progeny (fig. 10); or the same appearance may, 
perhaps, be explained, by supposing that one or both of the 
new cells are unable to extricate themselves from the parent- 
cell, the two halves of which separate during decay, by 
gradual solution of their wall from without inwards. 

In one case Mr. Oliver observed an appearance like the 
swarming of very minute granular bodies in the interior of 
a chamber of a parent-cell, from which a new cell had just 
escaped. The explanation of this is at present obscure ; 
but if the bodies hereafter described are really antheridia, 
the granular corpuscles may have been spermatozoids. Mr. 
Oliver, in some cases, found a division of the parent into 
four new cells, but this appears to be unusual as regards the 
vegetative multiplication. 

The new cells have an extremely delicate membrane when 
just “born,” as may be shown by bursting them by pressure 
(fig. 6). Of the cells formed in this way the subsequent 
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history seems very varied, and our information in regard to 
them is at present only fragmentary. Some of the cells 
increase in size, and always present dense green contents 
like the parent, finally dividing in the same manner. Others, 
apparently diseased, enlarge without any increase of con- 
tents, going on sometimes even to the formation of a sep- 
tum. In other cases the contents become converted into nu- 
merous small spherical corpuscles, with well-defined outlines ; 
but we believe these again dissolve mto a finely granular 
mass before division. But the conversion of the contents 
into a smaller number of larger corpuscles (fig. 7) 1s, we 
are inclined to think, the first stage of the production of a 
very remarkable structure in the interior of the cells. In the 
cases referred to, the contents lose their green colour, and 
accumulate in rounded masses in the centre of the cell. 
After a time these rounded masses become encysted, and 
each of them sends out a tubular process, which finally 
pierces the membrane of the parent-cell, and opens ex- 
ternally (figs. 11 and 12). They exhibited granular bodies 
around their open orifices;—-whether these had been 
motile corpuscles discharged into the water we cannot say, 
but these structures are clearly the same kind of body as 
Carter has described and figured in Spirogyra,* and which 
Pringsheimy has recently described as a species of parasitic 
Algz allied to Achlya, under the name of Pythium ento- 
phytum. 

At the same time with the preceding were found other 
cells, with the discoloured and almost exhausted contents 
accumulated at one side against the wall of the parent-cell ; 
. while outside, apparently communicating by an orifice, ad- 
hered a mass of little urceolate bodies (figs. 13 and 14), 
which seem to correspond in character with the structures 
described by Braun under the name of Chytridium. Some 
of these were closed at the attenuated ends, others with the 
neck widely opened. 

If we follow the German algologists, both the internal 
long-necked, flask-shaped bodies, and the external urceolate 
bodies, will be regarded as distinct parasitic bodies. But 
there is much to lead to the suspicion that the internal and 
external bodies, in spite of their different forms, have a 
common origin, and are individualised portions of the contents 
of the Chlorosphera-cell, encysted in different ways accord- 
ing as the formation of their coat takes place before or after 


* “ Annals of Nat. Hist.,’ pl. ix, ser. 2, vol. xvii, p. 113. 
+ Pringsheim, ‘ Jahrb. f. wiss. Botanik.,’ vol. i, p. 287, 1857. 
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their expulsion from the parent-cell. In some cases the 
parent-cells exhibited large green or brown encysted cor- 
puscles (figs. 7 and 10), such as are often formed from the 
cell-contents of Spirogyra,* where, as above noticed, the 
Pythium form is not unfrequent, and in which we have once 
seen bi-ciliated zoospores. All these conditions may be the 
result of disease, exhibiting pseudo-organization into regular 
form, comparable with the formation of definitive kinds of 
galls, &c., in the higher plants; but we are rather led to 
imagine that they are eventually connected with the repro- 
duction of the plant, and are conditions of the antheridial 
structures. 

This notion is rendered more plausible from the circum- 
stance that we have met with bodies mixed with the green 
spheres, which are in all probability resting-spores. Among: 
the actively vegetating green specimens it is not unusual to 
find some with yellowish-brown contents (fig. 15) ; but these 
do not appear to persist normally in this state. In the 
middle of summer, parent-cells, either simple or in the state of 
division into two chambers, were found containing four or 
sometimes eight round brownish-yellow spores (figs. 17— 
19), which we are inclined to regard as resting-spores, formed 
by the segmentation of large spores after an impregnation. 
The further history of these spores has not been made out. 

Lastly, itis not unusual to find halves of parent-cells some- 
times closed, but often widely opened at one side, with. 
portions of decayed contents still lying in them; and some 
of them so far retain their vitality as to produce a great mass of 
gelatinous thickening layers upon the inside of the wall of 
the parent-cell. The contents are here of a dull yellow colour, 
and the wall hyaline; it is observed, that the thickening 
layers are wanting at one part of the wall, apparently 
when the half-cell separated from its fellow (fig. 16). It 
seems probable that the contents of those cells which are to 
produce resting-spores do not slip out when the parent- 
cell dehisces, but receive impregnation by the slit, and 
then become encysted within the parent-cell, which either 
falls into two parts or remains double. Probably, when the 
impregnation fails, the cells survive, and become the diseased 
forms, with thick gelatinous wall (fic. 16). 

The present plant does not appear to have been described 
hitherto, unless we are to refer to it, which seems very 
likely, the form mentioned by Hofmeister, in his memoir 
on the Desmidiez and Diatomee.* He does not give any 


* Translated from the “ Bericht. Sachs. Gesell,” in the ‘Annals of Nat. 
History,’ 3d series, vol. i, p. 14, pl. 1, figs. 26—29. 
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name, and his description is superficial, but agrees in the 
main points with our plant. 

We have adopted the generic name suggested by the dis- 
coverer of the plant, Daniel Oliver, Esq., whose notes and 
sketches have been placed at our disposal, and with whom 
we have had the pleasure of observing the multiplication of 
the plant. Since the description is committed to our hands, 
we cannot better express our thanks for the assistance Mr. 
Oliver has given us, than by dedicating the species to him. 

Chlorosphera (Algarum unicellularum, genus novum.)— 
Cellula simplex, libera, globosa, hyalina, materia viride gra- 
nulosa, nonnunquam trabeculas mucosas radiatas obscure 
exhibente, repleta. Cellula materna partes duas septo 
zeque divisa, et substantia mterna tota, utroque loco cellu- 
lam novam constituente, rimis discretis expulsa. 

C. Oliveri, Henfrey.—Cells about ,2,ths of an inch in 
diameter, rich grass-green. Found in boggy ditches. 
Prestwick Carr, Northumberland. D. Oliver, jun., March, 
1857, and 1858. 

Obs.—Hofmeister considers this plant (if we are correct 
in identifying it with his) as forming a link between the 
Desmidiez and the Pa!meliez. We do not see any near re- 
lation to the Desmidiez, nor, indeed, to any of the ordinary 
forms of Palmellez. There may, perhaps, be some relation 
to Braun’s genus Schizochlamys, where the parent-cell splits 
into four pieces to set free its progeny, but the two plants 
stand widely apart in all important respects. The large size of 
the cells and their solitary habit remove these plants from 
the Palmellez, and lead rather to their comparison with the 
filamentous genera. ‘Taking all points into consideration, it 
is perhaps in the vicinity of the Gidogoniee they will find 
their true place, especially if our suspicion as to the antheri- 
dial nature of the flask-shaped bodies be correct. It is true 
we have not observed zoospores, but it is by no means 
impossible that they may occur, formed from the whole con- 
tents of the half-cells and the splitting of the parent-cell 
wall to allow the new cells to escape, as the ordinary multi- 
plication is not very distantly related to the annular 
dehiscence of the wall of Gidogoniee at each process of cell- 
division. 
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TRANSACTIONS. 


On a New Mernop of Micrometry.. By Wm. Sypnry 
GipsBons, Melbourne, Victoria. 


(Read Nov. 24th, 1858.) 


SITUATED, as I am, at so great a distance from the great 
centres of science, and deeming myself, in comparison with 
those whom I have the honour to address, as yet but a 
student, I feel some diffidence in submitting the results of 
my labours. For many matters which seem to me important 
may be considered trivial by those older and better skilled 
than myself, and what is really new to me may have been 
anticipated in the old country. Nevertheless, I desire to 
make progress myself, and to be useful, as far as I can, to 
others. 

As the object of this paper is to introduce a micrometric 
contrivance of my own which I believe to be new, and have 
found very effective, rather than to give a history of micro- 
metry, which would be tedious and out of place, I shall not 
occupy time or space by describing at length the other in- 
struments employed for accomplishing the same end. But 
it will be necessary to compare some of the modes, for a 
twofold purpose : first, to explain more clearly the nature of 
my supposed improvement; and secondly, to show that, 
although it has been nearly approached, it is in fact original 
and new. I shall, then, be as brief as possible. The micro- 
meters already in use may be considered as of four kinds. 
1. Scales applied to the object, the divisions being arbitrary 
and requiring proportional calculation; of this kind were 
the rough measurements of Leeuwenhoek, and the more 
perfect scales of Lister, who placed on the stage a slip of 
ruled glass, the value of whose divisions was known, and viewed 
them in comparison with a micrometer of the second class, 
in order to ascertain the value of the divisions in the latter. 
2. Scales applied to the eyepiece, so as to coincide with the 
magnified image of the object as projected into the body of the 
instrument by the objective, and to be viewed with it, so that the 
two images of scale and object were presented together to the 
eye. Ofthis class are Jackson’s, Ramsden’s, and the cobweb 
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micrometers. 38. Scales of specific divisions applied to the 
object and viewed with it. Of this class are the ordinary 
glass stage micrometers, which, however, will only do for 
powers that are low enough to admit of the scale and object 
being nearly in focus at the same time; except, indeed, for 
very rough measurements, when the object is first viewed, 
and the space it occupies retained in the mind’s eye while 
the scale is rapidly brought into focus. 4. The projection of 
the magnified image: on a sheet of paper by means of the 
camera lucida, and ihe measurement of it by lines previously 
drawn upon the paper, or by the application of a determinate 
scale. All these methods require much previous calculation, 
and most of them need special adjustment and peculiar 
delicacy in the scales themselves, besides limiting the ob- 
server to the particular lenticular combinations for which they 
were contrived. 

My plan, which may be added as a fifth class to the above 
category, consists in the application of a previously magnified 
scale to the object itself, or rather to its magnified image. 
I had long been in the habit of using a common drawing 
scale or foot rule for the estimation of magnifying powers. 
I laid the rule on the stage, and viewed one of its divisions 
through the instrument, and the whole rule with the dis- 
engaged eye. The distance to which the magnified division 
extended on the normal scale was then a matter of very 
simple calculation, and was registered for each power. ‘The 
same method served also to measure the field. When I 
wished to measure an object, I observed it in the usual way, 
against the same rule viewed with the disengaged eye, and 
the proportion, fractionally rendered by the previously 
registered formula, gave the measurement. It then occurred 
to me (nearly two years since) that the process might be 
further simplified. 

The following extract from my note-book shows the method 
I employed, and the steps by which I arrived at my present 
plan : 

“‘ Lay on the stage of the microscope, beside the object, a 
scale of any kind sufficiently long to include the diameter 
of the field (a foot rule with tenths serves very well). View 
the object against this by the use of both eyes, one at the 
instrument and the other outside, the latter directed toward 
the rule: a little practice will render this easy. Note the 
measurement. Then substitute a stage micrometer for the 
object, and observe in like manner, so as to determine the 
value of its divisions relatively with those of the rule. (This, 
of course, need only be done once for each combination.) 
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A simple formula, applicable to all cases, is the result. With 
care, and the use of well-made scales, this process 1s as accu- 
rate as it 1s simple.” 

(These were my earlier operations, and I frequently use 
the same modes even now, although they have led me to a 
much better plan.) : 

“‘ By thus projecting the image of the micrometer in card, 
or other material, a scale may be made for each combination 
of lenses. The scale so made may then be laid on the stage 
beside the object, and viewed with it at the same time outside 
the instrument with the disengaged eye. The magnified 
image will then bear exact proportion to the enlarged scale 
upon which it is projected, and the measurement, which wit 
then be actual, may be read off, at once, to a very minute frac. 
tion. This process will have special advantage in the case 
of living objects, which may be measured even while in 
motion.” 

My mode of making these scales is as follows: I place 
an ordinary stage micrometer, which I keep as a standard, 
on the stage, and, beside it, a long slip of card, glass, or 
metal plate. Viewing these together, as above described, 
IT prick off the intersections of the micrometer divisions with 
a line ruled on the card, &c. I then remove the card, ink 
in the divisions, and subdivide them as far as may be ad- 
visable. This is practicable on the enlarged scale to a degree 
that would be confusing, even if possible, on a common mi- 
crometer. JI make such a scale for each combinaticn of 
powers, and for such positions of the draw-tube as I find 
convenient (2. €., as give even numbers, &c.) 

My first application of the plan was to one of Oberhauser’s 
microscopes. J made nine scales, viz., one for each combi- 
nation of three eyepieces and three objectives. I send here- 
with one of the original scales, by way of sample, as it will 
better illustrate my meaning than more detailed description ; 
of course it will be applicable to any instrument adjusted to 
the same number of diameters. 


For Oberhauser’s, the field of which does not exceed five 
inches diameter, and for other imstruments having small 
calibre, the card scales answer very well; but for my large 
Ross I have them on glass, as the large field, 94 inches 
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diameter, requires a more rigid material. One half of the 
width of these glass scales 1s covered with paper so as to 
render it opaque, and the scale is drawn over both the trans- 
parent and opaque portions; thus they do not need any 
special light to be thrown upon them, but the divisions are 
visible by the diffused light, whether transmitted or re- 
flected. This of course is an advantage, as the image of the 
object is not impaired by extraneous light. The diamond. 
ruling will perhaps hardly be sufficient for the glass, and an 
opaque pigment will make the divisions more distinct; on 
the paper ink alone suffices. 

The delicacy of the process will be judged from the cir- 
cumstance that, in the pattern scale sent herewith, the 
1-10,000th part of an inch is not only readily observable by 
the naked eye, but is even susceptible of subdivision ; for 
the eye is always capable of appreciating low fractional parts 
wherever it can distinguish (7. e., detect space between) two 
objects, such as the divisions upona scale. I have measured 
blood-corpuscles with these scales with as much ease, and 
much in the same way, as I should measure a window--pane 
with a common foot rule. 

It is, in fact, the readiest mode of applying to the magni- 
fied image of an object a similarly magnified image of a known 
scale, permanently constructed. These scales, when con- 
structed for given multiples of diameters, will, of course, be 
applicable to any instrument worked with similar powers. I 
would suggest to microscope-makers the advantage which 
would result from their sending out with their instruments 
scales constructed on this plan. They may be cheaply made, 
and would always be useful. Nothing would be easier than 
to print on a sheet of cardboard a series of scales, ranging 
progressively from 25 (say) to 1000 diameters, 7.e., scales 
equal in division to such multiples of the graduations whose 
names they bore. ‘Thus on the scale marked “100” the divi- 
sions marked 1-100th would be an inch in extent, and would 
be subdivided; and so on with the others. These might be 
cheaply produced, and would be always valuable. For inter- 
mediate powers each maker might issue scales with every 
instrument. Even if variation of the lenses caused them to 
be only approximate in the special cases, the remarkable 
delicacy of the process will give sufficient aceuracy for ordi- 
nary purposes, even after leaving a margin for error arising 
from want of uniformity between different sets of lenses in 
combination. But a person, who, being a manufacturer, re- 
quired a large number of such scales, could easily construct 
them proportionally from two or three data. 
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The practice of measuring magnifying powers by the double 
sight of a scale is not, I believe, peculiar to me, although 
original, and, I think, improved on by my mode; but the 
essential matter, viz., the construction of scales corre- 
sponding to the magnifying power of the combinations used, 
and the method of viewing such scales with the naked eye 
while the cbject is viewed through the instrument with the 
other, is absolutely my own; and I have taken some pains 
to assure myself that it was, as far as I could ascertain, 
new, before I ventured to write a paper on the subject; 
for of course I labour under great disadvantages in this out- 
of-the-way corner of the world, and must be careful that I 
am not hanging on behind while I fancy I am moving ahead. 
I am only surprised that the many persons who have 
laboured toward the simplification of micrometry have not 
hit upon this plan before, as several of them have passed very 
near it. 


My claims, to borrow for a moment the language of the 
Patent Office, are— 


1. The application of permanent magnified scales to the 
magnified image of the object by the use of two eyes, one 
through the instrument and the other outside ; and 

2. The construction of such magnified scales, corresponding 
to given powers, for general use. 


I have only to add that I hope the plans will be found as 
useful and satisfactory to others as they have been to me. I 
shall be glad to find that any makers adopt the suggestions 
I have thrown out, and shall be gratified by hearing from any 
who may undertake the production of such standard scales as 
I have described. 


[That the descriptions in the above paper of the different 
methods of micrometry which have been practised are not in 
every instance correct, the following account of Mr. Lister’s 
method will plainly show : 

He first sketched an outline of the object by means of the 
camera lucida; and then, without altering the arrangement 
of the microscope, substituted a stage micrometer, and 
sketched a few of its divisions. By subdividing these with 
compasses he formed a scale by which (both being equally 
magnified) the sketch of the object could be measured. 

The author is also in error when he states that all the 
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methods in use require much previous calculation. That 
none is necessary in Mr. Lister’s, either in drawing the scale 
or in using it, is evident; and the value of the divisions in 
every form of eyepiece micrometer, whether cobweb or glass, 
is obtained by observation, and can be so adjusted by means 
of a draw-tube, that the only calculation required—the multi- 
plying or dividing by a single figure—may in all cases be 
performed mentally. | 
_ The author’s method, however, is founded on correct prin- 
ciple, will give a tolerable approximation when carefully used, 
and can readily be adopted by observers in any “‘ out-of-the- 
way corner of the world.” On these grounds the Council of 
the Microscopical Society is recommended to give it a place in 
their ‘ Transactions.’ 

The referee does not, however, concur in the author’s esti- 
mate of its extreme accuracy ; which he appears to found on 
the minuteness to which the divisions of the scale can be 
carried, without considering the difficulty of observing their 
exact coincidence with the image of the object to be measured 
when the shghtest movement of the head must alter their re- 
lative position. : 

Nor would he wish the Council to reeommend instrument- 
makers to print scales for different magnifying powers; because 
the length of the body will materially affect the result, unless 
they are placed at the definite distance of ten inches from the 
eye. 

For an observer, situated like Mr. Gibbons, at an immense 
distance from any microscope-maker, this form of micrometer 
will form a respectable substitute, until he can procure some- 
thing more accurate.—Gerorcre Jackson, Referee. | 


On a PutsatiteE Muscurar Orean, auxiliary to the Circu- 
LaTIon, found in the Lues of certain Insects. By Lieut. 
J. MitcHe.t. 
(Read Dec. 22d, 1858.) 


Tus organ, which was found in all the legs of an insect 
belonging to the family Nepade, is a pulsating muscular 
sac, the nature of whose office is made apparent by the fact 
that the circulation of the blood ceases the instant its motion 
is interrupted. The pulsation being intermittent, these 
interruptions are frequent; the action continues for about 
ninety seconds and then ceases for about half that time. The 
movement of the blood-discs is always preceded by the pulsa- 
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tion of the sac. Its function therefore being that of an 
additional impelling organ, it may be termed an auxiliary 
heart. 

This organ, there is good reason to believe, consists of two 
chambers, for by altermg the focus of the microscope a double 
current can be observed on each side of it. These currents 
are distinctly seen to pass close up to it, but are then lost 
sight of, and their passage through it cannot be observed. 
This may be caused by the energy and rapidity* of the pulsa- 
tion, and also by the organ at each contraction being thrown 
into transverse ruge, which render it more opaque. At the 
exact instant of its coming to rest, however, a few discs may 
be seen within it, but these are speedily lost sight of, as is 
also the organ itself, for being of the same colour as the rest 
of the tissues of the limb, its existence can only be plainly 
seen while it is puckered when in action. A darkish curved 
line is all the indication of its existence when at rest. 

The organ does not occupy the same position in all the 
legs. In the anterior pair it is in the broadest part of the 
claw-like tarsi close to their junction with the tibie; it was 
here I first detected it. I afterwards found the same organ 
in the tibia, close to the knee-joint, in the second and third 
pairs of legs. 

The organ in question is found in the very young and 
small larve as well as in the pupa and perfect insect. In 
some pup, kindly furnished tome by the Honble. Walter 
Elhott, upwards of two inches long, the pulsating organ was 
so large that it could be well seen with a two-inch objective ; 
aud, with the one-inch, at every contraction it was seen 
to be thrown into the transverse folds previously men- 
tioned, the edges of the folds having the appearance of 
little cords pulling at the concave margin of the sac, which is 
always the most visible part of the organ. The heart appears 
to expand again by its own elasticity; for though one or two 
cords are seen to extend in a longitudinal direction, they 
probably do little more than keep the organ in its place. 

In some Notonectidz, also, after a little trouble I discovered 
a similar movement, but it was so much more difficult to see 
that it would in all probability have escaped detection had I 
not been specially in search of it. 

In a small transparent water-beetle I could not find it; 
neither could I detect anything like it in the larva of Agrion 
or of Ephemera. 

In the foregoing I have endeavoured to record what the 


* 200 per minute, measured with a metronome. 
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microscope has shown me, without entering into any specula- 
tions; but if we sought for a reason why this insect is furnished 
with such an unusual organ, I think it might be found in 
the slow pulsation of the dorsal vessel and languid circulation 
in the body, rendering some additional force necessary to 
impel the blood to the extremity of its long and slender 
limbs. : 


[The foregoing is an abstract only of Lieut. Mitchell’s 
communication, which was accompanied by figures. But we 
have not thought it necessary to insert more than the main 
points in his paper, seeing that he is quite mistaken in sup- 
posing that he was the first to discover the curious organ he 
attempts to describe. 

It has been long well known that the circulation of the 
blood in the legs of certain insects is aided by the action of 
muscular fasciculi, situated near the articulation of the tibia 
with the femur. This fact was discovered by M. Behn in 
1835, in the young of Notonecta; and the same condition 
has since been noticed in Corixva, Plea, Naucora, Nepa, and 
Ranatra. M. Behn conceived the organ in question to be of 
a special kind, whilst M. Leon Dufour conceives that the 
movement in question is due to the crdinary muscles of the 
leg. The latter observer, moreover, denies the existence of 
the currents described by M. Behn, and whose statement 1s 
now supported by the independent observations of Lieut. 
Mitchell. 

A similar phenomenon has been observed by M. Verlohren 
in the feet of Tettigonia and of the larvee of Ephemera, con- 
trary to the experience of Lieut. Mitchell. Degeer also 
speaks of pulsations resembling those of an artery in the 
legs of a species of Ornithomyia. 

M. Behn describes the double current noticed by Lieut. 
Mitchell as running in opposite directions on the two sides of 
the limb; and states that the movements of these currents 
coincide with those of the pulsatile organ, and are apparently 
independent of the contractions of the dorsal vessel. It will 
thus be seen that, although the phenomenon has been long 
well known, there are still some disputed points connected 
with it. For this reason, and because the subject is one of 
considerable: interest, and perhaps not familiar to many 
microscopical observers, we have thought right to publish 
the sum of Lieut. Mitchell’s brief communication, with the 
above comments; for the greater part of which we are in- 
debted to a note in the third volume, p. 226, of M. Milne 
Edwards’s invaluable ‘ Lectures on Physiology.’—Ens. | 
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A MicroscoricaLt Inquiry into the VEGETABLE PARASITES 
infesting the Human Sxin. By Janez Hoce, M.R.C.S.E., 
&c. 


(Read Jan. 26th, 1859.) 


AN investigation into the many peculiarities which sur- 
round parasitic growths, and their rapid development and 
increase, is one that may be expected to repay the micro- 
scopist for any amount of time he may bestow upon them, 
and we find, indeed, as much to imterest and instruct us, in ” 
this the lowest department of vegetable life, as in that of the 
highest. The microscope shows us that all the fungi have 
seed-vessels bearing fruit a hundred or a thousand fold, and 
that there is scarcely a spot of earth on which this fruit in 
the shape of minute spores cannot be found. Insoluble in 
nature, they wait, where they fall, the growth and decay of 
the particular plant for which each has its affinity ; so that 
the enemy is near to the very soil from which it is to draw 
life. These spores, so imponderable, float about in the air 
we breathe, seeking a nidus in everything, be it vegetable or 
animal. In the latter, whenever the healthy processes of 
nutrition are impaired, and the incessant changes between 
the solids and the fluids slacken, the human skin then fur- 
nishes a rich and proper soil for these spores to take root in 
and germinate. I have lately been engaged in a micro- 
scopical examination of the products of the cutaneous surface, 
for the purpose of ascertaining what share the parasitic 
growths take in the production of certain well-known forms 
of skin disease, and to decide, if possible, whether they are 
directly and solely the cause of disease and disorganization 
of the epidermal structures; or whether, from a decline of 
the general health, or some constitutional predisposition, the 
parasitic vegetation is the result of disease? 

For the elucidation of my subject, I have made in all up- 
wards of eighty examinations of the products of skin dis- 
eases, taken from patients under my friend Mr. Hunt’s care 
at the Western Dispensary for Diseases of the Skin. The 
products have been examined wet and dry, with reflected 
and transmitted lght, under a power of from 200 to 400 
diameters, and every means taken to avoid error. The spe- 
cimens have been obtained in scaly and papulous diseases by 
gently removing the half-detached scales; in moist eruptions, 
by simply placing the discharge on a slip of glass ; in diseases 
of the hairy scalp and beard, by uprooting the hairs and ex- 
amining them immediately. The sketches were made at the 
same time simply with a view to a faithful portraiture of what 
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was seen, without any reference to artificial classification on 
the one hand, or to pathological theory on the other; and 
careful drawings have been made from my sketches by Mr. 
Arthur Hunt to illustrate this paper. The cases examined 
are distributed among fourteen genera of Willan’s classifica- 
tion of cutaneous diseases, namely, in Porrigo, Psoriasis, 
Pityriasis, Sycosis, Lepra, Lupus, Lichen, Impetigo, Furun- 
culus, Eczema, Vitiligo, Spilus, Ichthyosis, and Acne. The 
filaments or spores of a cryptogamic plant were found in all 
the genera excepting Impetigo, Furunculus, Vitiligo, and 
Acne, and, I think, we must add Lupus, in which genera the 
examinations happen to have been few in number. In four 
distinct diseases arranged under three of these genera, viz., 
Ist, Porrigo decalvans, or Tinea decalvans, or Alopecia cir- 
cumscripta ; 2d, Porrigo scutulata, or, Tinea tonsurans, or, 
Herpes tonsurans ; 3d, Pityriasis versicolor, or P. lutea or 
Cloasma ; 4th, Sycosis or Mentagra: in these forms fungi 
had been seen by previous observers, as also in Porrigo favosa ; 
but in the other six diseases, viz., Psoriasis, Lepra, Lichen, 
Eczema, Spilus, and Ichthyosis, no author had reported any 
observations of the kind: and so certainly have these dis- 
eases been considered free from vegetations, that they have 
not been included with the five above-named diseases, and 
on which the name Dermatophyta has been bestowed. ‘There 
are probably reasons why the parasite should not so fre- 
quently be met with in these seven diseases; but I have, 
nevertheless, found them in the instances related, although 
not in all those examined, as the following record will show. 


ANALYSIS OF CASES. 


At the head of my list I placed Favus, but this disease is 
so rarely seen, either at the Dispensary for Diseases of the 
Skin, or in private practice, that I have not been fortunate 
enough to obtain a specimen for examination. Although so 
‘rare here, it appears to be particularly well known on the 
Continent, and, consequently, has received much attention. 
Schoenlein was the first to describe the vegetable character of 
the favi, and to make a drawing of the filaments and granu- 
lated stroma; this fungus is, therefore, called after its disco- 
verer, Achorion Schoenleinii. Gruby described more accu- 
rately its mycelium and spores. We are told by them that 
Favus is frequently followed or accompanied by Pity- 
riasis, Eczema, and Impetigo, and is therefore lable to be 
confounded with the fungus of Trichophyton tonsurans, from 
which it is to be distinguished by observing the difference in 
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form and size of the spores and mycelium. The spores of the 
Achorion Schoenleinit are oval and comparatively large, 
whilst those of Trichophyton tonsurans are spherical and 
small. M. Gruby gives the following directions for making 
examinations of the products of Favus, and which answers for 
the examination of other skin diseases. He says, in order to 
examine the natural position of these fungi microscopically 
in the animal cutaneous structures, it 1s necessary to make a 
thin section of the capsule completely through, embracing 
the outward layer of epidermis, amorphous mass, and hght 
friable matter found in the centre. It will then be found, 
on pressing this slightly between glasses, and examining it 
with a magnifying power of 300 diameters, that the cylin- 
drical tubes (¢halli) spring from the sides of the capsule, 
proceed inwards, give off branches dichotomously, which, when 
fully developed, contain at their terminations (mycelia) a 
greater or less number of round or oval globules (speridia). 
These tubes are from the y3>5th to =},5th of a millimetre in 
thickness, jointed at irregular intervals, and often contain 
molecules, varying from ,55455th to z)55th of a millimetre in 
diameter. The longitudinal diameter of the sporules is 
generally from 53,th to 745th, and the transverse about the 
same (Gruby). The mycelia and sporules agglomerated in 
masses are always more abundant and highly developed in the 
centre of the crust. The thalli on the other hand are more 
numerous near the external layer. 

There may frequently be seen swellings on the sides of the 
jomted tubes, which are apparently commencing ramifica- 
tions. Onexamining the hairs which pass through the favus 
crusts, it will often be found that they present their healthy 
structure; at other times, however, they evidently contain 
long, jointed branches, similar to those in the crust, running 
in the long axis of the hair, which is exceedingly brittle. I 
have generally found these abundant in chronic cases; and 
on adding water, the fluid may be seen running into these 
tubes by imbibition. There can be very little doubt that the 
tubes and sporules, after a time, completely fill up the hair- 
follicle, and from thence enter the hair, causing atrophy of 
the bulb and the baldness which follows the disease.* i 


PoRRIGO DECALVANS. Syn. Tinea decalvans, Alopecia 
circumscripta. 


The fungus known by the name of Microsporon Audcuini, 
is said to cause this disease, and the light-gray crusts which 


_* Dr. Bennett’s ‘Principles and Practice of Medicine,’ p. 801, 2d edition. 
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cover the places deprived of hair consist of the parasite mixed 
with a certain quantity of epithelial scales. 

Case 1.—The hair near the bulb. Mycelia and filaments 
running along its surface, as in Pl. IV, fig. 1. 

Case 2.—Baldness of portions of the scalp and whiskers. 
Parts examined, hair-bulbs and crust from the cheek. Fun- 
goid filaments with masses of epithelial scales; portions of 
hairs were covered with filaments lying on the epithelial 
masses. 

Case 3.—Circumscribed Alopecia of the scalp. Hair with 
mycelia growing and protruding from the sides, the hair 
itself filled with a blackish-brown colouring matter. 

Case 4.—Alopecia of nearly the whole scalp. The few 
straggling hairs which were pulled off the scalp presented no 
bulb, but were distorted and broken stumpily ; tufts of spores 
were grouped on the external surface of the hair. 

Case 5.—Complete Alopecia of the scalp, eyebrows, and 
eyelashes, except a few straggling hairs on the scalp. Bulb 
and hairs entirely deficient of their animal matter, the whole 
depolarizing light; sporules and broken filaments scattered 
about (fig. 2). 

Case 6.—Circumscribed bald patches on occiput and be- 
hind the ears. Hair-bulb rugged, and hair uneven and 
devoid of central medullary matter; strie and all marking 
on the surface obliterated and covered with spores and fila- 
ments. 

Case 7.—Alopecia circumscripta. Bald patches on the 
scalp, the remaining hair growing in profusion. 

First examination.—Bulb rugged and covered with a fila- 
mentous growth standing out with a dark, well-defined 
outline; central pulp absent, and transverse markings oblite- 
rated. 

Second examination (after three months’ constitutional 
treatment).—Appearance improved; striz distinctly seen, 
and medullary matter or pulp in a great measure restored ; 
no filaments or spores visible. i 

Case 8.—Alopecia circumscripta. Three bald patches; 
hair generally long and profuse; bulb broken and rugged ; 
no vegetative growth visible. 

Case 9.—Alopecia syphilitica. Hair with a_ peculiar 
socket-like insertion; and there is seen projecting from the 
root and running upwards, a casing of very transparent epi- 
thelium; this is divided into two portions a short distance 
from the root. 

Case 10.—Mr. M—. Bald spots with gray patches. Hairs 
bent and deprived of their medullary matter; a sheathing of 
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epithelium surrounds the broken hair about one fourth of its 
length. 

Case 11.—Alopecia circumscripta. Mycelia filaments and 
spores projecting ruggedly from the edges of dirty brown 
hair; filamentous masses very fine, drying up, and spores 
also; a peculiar branch of mycelium, with lance-like termi- 
nation, from one of the hairs. 

So that in eight cases there was most decided evidence of — 
fungoid growth, finding in them filaments and spores. In 
three cases, one of which was the product of syphilis, no 
fungoid growth was found. The hair from the margin of 
the bald spots was taken for examination in most instances. 


Porrico scutuLata (Trichophyton tonsurans). Syn. Tinea 
tonsurans, Herpes tonsurans, Ringworm of the scalp. 


Case 1.—Ringworm taken at school. Character: patches 
of the scalp covered with minute vesicles, the discharge from 
which had dried into thin crusts; hair on these patches 
thin, light, and friable, and very scanty, being broken off 
short, and standing out abruptly from the skin. A fine 
fungoid growth was visible, the mycelia and filaments branch- 
ing off very beautifully; a hair was seen covered with black- 
ish fungi; epithelial scales abundant (fig. 3). 

Case 2.—Ringworm. This child was sister to the above, 
and her scalp presented similar appearances. Epithelium 
thickened and running along the hair like a pyramid; ves- 
tiges of vegetative growth. 

Case 3.—Ringworm. Filaments and spores over hairs, 
with peculiar bulbous protuberances. 

Case 4.—Ringworm. Fvngi shooting from the root of the 
hair; epithelial scales with filaments. 

Case 5.—Ringworm. A remarkable twisting and diseased 
condition of the hairs, with numerous ovoid spores, but no 
filamentous growth seen. 

Case 6.—Ringworm. Hairs matted together, and project- 
ing from them mycelia filaments, and sporules separated 
and distributed; a chain of sporules projecting from a hair, 
as seen in cases of Plica polonica given by Kiichenmeister. 

Case 7.—Ringworm after dropsy. Hypertrophied epithe- 
lial scales glued together; the bulbous portion of the hair is 
also covered with adherent scales, upon which mycelia fila- 
ments and sporvles are freely distributed; chains of sporules 
as in former (fig. 4). 

Case 8.—-Ringworm. Branched fungoid filaments and a 
few sporules visible. 
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Case 9.—Ringworm. Hairs contorted or split up mto 
fine tow-like masses, over the surfaces of which spores were 
freely distributed ; epithelial scales detached and filled with 
granular matter. 

In nine cases of Porrigo scutulata the hair was examined ; 
fungoid vegetations or vestiges of them, sometimes with spo- 
rules, sometimes without, were observable in each of these 
cases; but in three of them they were imperfectly seen. 

It may here be observed that the filaments of the Micro- 
sporon tonsurans, said to be the cause of this disease, are de- 
scribed as found in the substance of the roots of the hair, and 
spreading longitudinally upwards; whereas, the Microsporon 
Audcuini, the supposed source of the Porrigo decalvans, 


forms a tube round each hair outside the follicles, not in the’ 


substance of the hair. 

I have not been able to verify these distinctions; on the 
contrary, on comparing many specimens of these diseases 
with each other, I have always found filaments springing up 
from the bulb, and then growing up around or along the 
hair, sometimes longitudinally in bifurcating branches nearly 
straight, sometimes in tortuous or spiral forms, with or 
without spores, as the drawings here exhibited will show. 


In both diseases the bulbs of the hairs and the hair itself- 


were variously decayed and deformed. 


- PrryRIASIS VERSICOLOR. Cloasma, furfuraceous 
Desquamation. 


Case 1.—Mr. N—. Patches about the trunk of a yel- 
lowish-brown appearance, consisting of a delicate desquama- 
tion of the epidermis. Mycelia with filaments and sporules 
growing and detached. Epithelial scales large. 

Case 2.—Microsporon furfur. As represented in drawing, 
mycilia, filaments with spores in groups and clustered (fig. 5). 

Case 3.—Epithelial scales and filaments. 

Case 4.—Microsporon furfur. 


Case 5. ; Fig. 18. Severally showing the Microsporon 


Case 6. 
Case 7. furfur. 


Case 8.—Fungoid vegetation. Epithelium deficient of 


nucleus and pale in colour. 

Case 9.—Filaments branching above the masses of scaly 
epithelium. | 

Case 10.—Fungi in filaments and a few spores. 

Case 11.—Microsporon furfur. Mycelia with filaments 


ne 
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_and spores in groups, granular matter, and epithelium; spores 
covering the epithelial scales, which were shrivelled. 
Case 12. 
Case 13. 
Case 14. 
Case 15. 
Case 16. 
Case 17. 
Seventeen cases of this disease contributed specimens for 
examination, in all of which vegetations were observed, and 
in several of them the fungus named Microsporon furfur, 
supposed to be the cause of the disease, was clearly identified. 
This fungus is said to have been discovered by Eichstadt in 
1846, and is described as exhibiting spores piled up in groups 
or heaps; and, although Robin himself could not find this 
parasite, I acknowledge that the characteristic grouping of 
the spores has been distinctly marked in most of the speci- 
mens I have examined. But, although this piling up of the 
spores may be in some measure identified with the disease, it 
does not follow that the disease is caused by the fungus, which 
may merely find in this form of disease a suitable soil for 
its growth and fructification. The fungus may be destroyed 
‘by soaking the skin witha nitrous acid or mercurial lotion, 
but unless attention is paid to the state of the blood no 
lotions will cure the disease. 


Severally showmg Microsporon furfur. 


Microsporon MENTAGRAPHYTES. Mentagra, ‘Syn.,’ Sycosis 
menti, 'Tubercular or pustular eruption on chin and 
bearded parts. 


Case 1.—Hairs broken and bent, covered by epithelial 
scales forming protuberances in the hair; mycelia covering 
the surface, filaments detached and sporules distributed 
about. Epithelial scales large, with well-marked nuclei (fig. 6). 
— Case 2.—Mycelia surrounding hair-bulb, sporules scattered, 
‘ovoid, and some much elongated; root broken off and 
covered with mycelia and worn-out epithelial scales, small in 
size. 

Case 3.—Mycelia with filaments and spores were found on 
the hair, which had a good deal of colouring matter. ‘The 
enlargement of the bulb of one was remarkable, giving it 
the appearance represented in fig. 12. 

The eruption in Sycosis is peculiar, the pustules and epithe- 
lial scales run together in irregular patches over the face and 
scalp. This disease is thought to be produced by the fungus 
Microsporon mentagraphytes. According to Gruby it forms 
a kind of sheath surrounding and protecting that part of 
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the hair whichis imbedded in the skin, and whose spores 
are never produced above the surface of theskin. A sanious- 
looking matter is discharged from the pustules, which under 
the microscope consists of scrofulous pus-corpuscles and irre- 
gular blood-discs, having many more of the white blood-cells 
than in the blood of health. The hairs were examined in six 
cases of Mentagra, all were broken or bent and covered by 
fungoid growths. The roots of the hairs were closely invested 
with spores and filaments, sprouting longitudinally outwards 
and upwards. Both the filaments and spores are described 
as larger than those of the Microsporon furfur, and are said 
to form a sort of vegetable sheath to the hair below the skin 
only. This latter description is graphic and true; but I 
should hesitate to admit that the mere size of a vegetation 
can entitle it to be considered a separate species ; for it may 
depend on the age, the growth, or on some peculiarity of the 
soil, just as the Polypodium jilix-mas, or common male fern, 
may appear in a dry, barren soil, as a delicate plant, and yet, 
in a damp and shaded situation, with a congenial soil, it may 
assume the appearance of a gigantic shrub several feet in 
height. Moreover, the hair, as well as the follicles and root, 
was found, in several instances, with tufts of fungi growing 
on the surface. 


Psoriasis (Scaly disease). 


Psoriasis and Lepra are two names for one and the same 
disease, the former being used by authors when the scaly 
patches are irregularly diffused, and the other term applied 
when the patches are isolated and circumscribed, with ele- 
vated edges, denoting a more active though less extensive. 
form of disease. 


Case 1.—Cobweb-like appearances of mycelia and _fila- 
ments. Epithelial cells treated with Liq. Potassz exhibit a 
reticulated character. 

Case 8.—Psoriasis guttata. Mycelia with filaments in a 
fine hair-like state, separated and running wider over a mass: 
of epithelium scales. 

Case 9.—Nearly cured when examined. Mycelia fila- 
ments loose, and scattered sporules; epithelial scales with 
granular matter (fig. 7). 

Case 10.—Scales, sporules, and a few filaments. 

Case 11.—Psoriasis guttata. Mycelia filaments and nu- 
merous scattered sporangie. 

Case 12.—Mycelia and filaments branched. 

Case 13.— Epithelial scales and filaments. 
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Thirteen cases were examined, in seven of which filaments 
and spores were clearly discernible, in the others epithelial 
scales only were found. These filaments and sporules were 
in no respect distinguishable from those found in the various 
diseases already described, and to which they have been said 
to be peculiar. 


LEPRA. 


_ Case 1.—Epithelial scales, surrounded by a growth some- 
what doubtful. 

Case 2.—Epithelial scales only. 

Case 3.—Brownish-red ovoid clusters of sporules, with a 
filamentous growth, jointed, and epithelial scales. 

Case 4.—Ovoid spores, jointed filaments, and a beautiful 
mass of granular matter with numerous sporules. 

Case 5.—Mycelia filaments, jointed, with sporules. Epi- 
thelial scales (fig. 8). 
_ Case 6.—Masses of filamentous matter and detached epi- 
thelial scales. 

Case 7.—Mycelia filaments and sporules, with epithelial 
scales. _ 
_ In seven specimens examined I found mycelia filaments, 
and spores in five of them, and in two epithelial scales only. 

These fungoid vegetations were very similar to those found 
in Psoriasis, no doubt identical with it. 


IcHTHYOSIS. 


Case 1.—The disease in this case was a congenital hyper- 
trophy of the epidermis without any other indication of 
disease. The appearances presented under the microscope 
were large epithelial scales, massed and blended without a 
marked separation, the whole intermingled with filaments ; 
showing that a congenital disease or malformation may, 
under certain conditions, prepare a soil for fungoid growth. 


LicHEN. 


_ Case 1.—Neck and scalp. Disintegrated epithelial scales, 
mycelia filaments and sporules, reddish-brown, covering the 
hair (fig. 10). 

Case 2.—Scales only. 

_ Case 3.—Epithelium in abundance, with mycelia with a 

few spores. 
Case 4.—Filaments with spores, and epithelial scales. 
So that, in three cases out of the four examined, evidences. 
VOL, VII. 
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of fungoid growth were visible, similar in character to those 
already described, and very much resembling the fungus of 
Mentagra. 


Eczema (Vesicular eruption). 


Case |.—Kiczema leproides. Thickened and worn-out epi- 
thelial scales, matted together ; likewise perfect epithelium, 
reddish-brown ; small and very numerous fungi. 

Case 2.—Eczema auricule. Masses of mycelia, with fila- 
ments and sporules. 

Case 3.—Eczema of general surface. Cast of a fine hair, 
consisting of filaments, surmounted by epithelial scales 
(fig. 9). 

Case 4.—Eczema leproides. Hypertrophied epithelial 
scales only ; nuclei and nucleoli well marked. 

Case 5.—Mycelia branching from a broken portion of hair, 
with sporules distributed over the same. 

In four out of six cases, fungoid appearances were ob- 
servable ; in one of them the spores were in masses or heaps, 
and in another a cast of a hair was noticed, the hair having 
escaped, and the cast made up of a beautiful reticulation of 
filaments, which had previously encircled the hair, precisely 
after the manner of that described in Porrigo decalvans ; 
yet there was no baldness here; in fact the arm, and not the 
scalp, was the seat of the disease. 

Tinea—tarsi frequently appears as an eruptive skin 
disease about the head, face, and other parts of the 
body. Seven cases were taken from the eyelids (two were 
associated with eczema of the scalp), in four of which were 
found mycelia, with filaments and spores of a rounded form, 
mixed with a few accidental fat-cells, epithelial scales, and 
granular matter. 

In two I discovered isolated spores of the fungus, de- 
scribed by Ardsten as the Puccinia favi, which are almost, if 
not quite, identical with the spores of a fungus caught in the 
air. 

It is a remarkable and curious circumstance to find the 
spores of fungi penetrating to the interior of the body, and 
there committing ravages which are even more destructive 
to organic life than when they alight on the cutaneous sur- 
faces. It is related by Hannover, of a patient who had been 
a long time troubled with figures as of a string of pearls 
before his eye, and upon the operation of parasection bemg 
performed for the relief of distressing symptoms, a fluid 
escaped in which was found a branched mass of small 
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cylinders, partly filled with globules, and partly covered with 
minute cylindrical processes. The fungus, which occupied 
the entire of the interior of the eye, was nearly colourless, 
and consisted of fine and coarse fibres, with clear and uniform 
contents. Other fibres, more numerous, were moniliform, 
with granular contents. There were also many free glo- 
bules (sporidia), which refracted the light strongly; these 
bodies resembled the cells of the ferment fungus of beer, but 
were without nuclei. The most ternal masses consisted of 
free sporidia, and some fibres with the appearance of rows 
of globules. Hannover believes that, prior to the establish- 
ment of the disease which led to the destruction of this 
eye, there must have been the introduction of a spore of the 
plants through some portion of its external coat. 

Helmbrecht relates another case, of aclergyman who came 
under his care for an inflammation in both eyes, after the 
cessation of which he had a constant movement of some 
body in the left eye, and muscz volitantes in the right; the 
latter got well, while the object in the former remained, and, 
after a fall from his carriage, the figure became free. 
Helmbrecht now made a puncture in the lower part of the 
junction of the cornea and sclerotic. A fluid escaped, in 
which was found a branched mass, consisting of confervoid 
cells and rows of spores.* 


SPILUS. 


In the two following cases the moles were not congenital, 
but growing larger every month. 

Case 1.—Dark-brown moles about the clavicular and 
cervical regions, prominent, adherent, increasing. Hairs 
with peculiar masses of pigment surrounding the shaft of 
the hair in tufts, with granular matter. 

Case 2.—Female child. Numerous moles on shoulders, 
axille, groims, &c.; dark coloured, prominent, rapidly 
growing. Very fine filaments, of a dark fungoid growth, 
covering the surface of masses of epithelial scales. A few 
spores scattered about. 


Impetigo AND FuRUNCULUS. 


These diseases, as far as ] have been able to examine them, 
exhibited nothing but scrofulous-looking pus-corpuscles, with 
epithelial scales, and are properly described as :— 

“*Pustules with an elevation of the cuticle, with an inflamed 


* Dr. Kiichenmeister’s ‘Animal and Vegetable Parasites.’ Sydenham 
Society, 1857. ‘Translated by Dr. Lankester. 
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base, containing pus.’ They are distinguishable by being 
more prominent and convex, with a yellow centre, the skin 
being reddened all around. Pressure will cause them to 
discharge their contents, which appear to be degenerated or 
imperfect pus-corpuscles with epithelial scales. 


VITILIGO. 


Epithelial masses of scales held together by a watery exu- 
dation, with a few black or brownish masses. 


Lupus. Lupus exedens (Lupus with phagedenic ulceration). 


Case 1.—Altered epithelium, serum and pus-corpuscles. 
Fungoid growth, old, and of so dark and marked a cha- 
racter, as to lead to the belief that it must have been an 
accidental deposit of recent date. 

Case 2.— Large epithelial scales, with many highly refract- 
ing irregular granules of fat. 

Case 3.—First examination.—Epithelial scales; small 
cells; fat-globules, refracting light, principally egg-shaped ; 
and accidental starch-grains. 

Second examination.—Aggregated mass of epithelial scales, 
held together by some pale yellowish-brown fluid; oil- 
globules, slightly tinged with the yellow discharge; minute 
ovoid bodies; fungoid sporules. 

Third examination.—Fatty matter, with a little fibro- 
cellular tissue. 
~ Case 4.—Submaxillary region. Epithelial scales aggluti- 
nated together by pus- and blood-corpuscles; the pus recent, 
and showing the characteristic nuclei upon the addition of 
acetic acid. Also fat- and nest-cells. 

Case 5.—Epithelium large and misshapen, apparently 
covered with fungoid filaments; fat-corpuscles in con- 
siderable quantities, and granular matter. 

Case 6.—KEHpithelium ovoid and broken up; struma or 
scrofulous pus, with fibro-plastic tissue and large masses a 
fatty matter ; hypertrophy of the epithelial scales. 

Case 7.—Pus exuding, small fat-globules, scrofulous pus- 
corpuscles, and epithelial scales. 

Case 8.—Fat-globules, well marked, and in large quan- 
tities; scrofulous pus-corpuscles with larger cells, having 
smaller enclosed ; epithelium large and hypertrophied. 


Lupus non exedens (Lupus without ulceration). 


Case _1.—Fat-globules, irregular in form, with eae 
scales very large, and pus-corpuscles. 
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Case 2.—Fat-corpuscles, large, but irregular in form; 
granular matter with hypertrophied epithelial scales,* broken 
and pale (greasy stain on the paper containing the spe- 
cimen); probably in this case some greasy application had 
been used. 

Case 3.—Fat-corpuscles, irregular and disorganized, large 
and mixed with granular matter; pus- -corpuscles ; epithe- 
lium broken and interwoven with fibrous tissue. 

The pus-corpuscles in Lupus have essentially the scrofu- 
lous character, with a thin, whey-like fluid intermixed with 
granular matter; the pus is irregular in form, containing 
granules which are peculiar; and from the relatively large 
proportion of fat in every specimen examined, it appears to 
be associated with degeneration of the fat-vesicle; which is 
constantly throwing off its contents. All the surrounding 
structures are implicated, and share in the disintegration 
and destruction of tissue. 


“These microscopic discoveries explain,” says Kuchen- 
meister, page 144 (Dr. Lankester’s translation), “not only 
the pertinacity of the disease—since it is well known that the 
lowest plants develop themselves most intensely and rapidly 
in a favorable medium—but also its contagious character, 
which is no longer doubtful. The fungus itself is the sole 
cause of these changes of the hair, and of the secondary 
irritation and congestion of the skin, which cause exudation, 
an accelerated formation of the epidermis, scaling off and 
production of crust, because the swollen hair exerts pressure 
on the skin.” 

From the results of the examinations just given, I must 
submit that I have drawn conclusions the very opposite to 
those of Kiichenmeister, and am most decidedly of opinion 
that the vegetation found on the skin and hair is not we 
marily the cause, but rather the result of disease. 

I shall now endeavour to show on what grounds these con- 
clusions are deducible : 

Ist. If there be any exceptions to the general law, that 
parasites select the subjects of debility and decay, such ex- 
ceptions are not found among vegetations belonging to the 
order fungi, which invariably derive their nutriment from 
matter only in a state of lowered vitality, passing into de- 
composition, or wherein decomposition has already proceeded 
to some extent. 

2d. That the growth of these fungi is not necessarily 
pathognomonic of a special disease, is Obvious from the fact 
of their having been observed in nearly all kinds of chronic 
skin diseases. 
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3d. Competent observers have not been able to find them 
in the diseases they are believed to engender. Thus Mal- 
herbe, Cazenauve, and Wilson deny the existence of a vege- 
table fungus in Porrigo scutulata (common ringworm), al- 
though this is described and depicted under the name of 
Tricophyton tonsurans by trustworthy observers. 

Cazenauve, Didot, and Wilson deny the existence of the 
Achorion Schoenleini in Favus, or cupped ringworm. Wilson 
and Cazenauve deny the existence of the Microsporon 
Audouini in Porrigo decalvans. In reference to the state- 
ment of the latter observer (Cazenauve) it must be borne in 
mind that he candidly acknowledges his ignorance of the 
microscope ; and not to make an unfair use of these nega- 
tive arguments, I must confess that I have seldom been dis- 
appointed in finding some kind of fungoid growth im all the 
diseases supposed to be produced by them; nevertheless, 
such is the similarity of form and growth in the specimens 
examined, that I have failed to make out an identity between 
the variety of parasite and the disease whose name it bears. 
Thus, in a case of Porrigo in a girl of sixteen, which had 
existed for nine years, from neglect and dirt, I found the 
fungus (fig. 11) described by Robin and Kuchenmeister as 
peculiar to Plica polonica, a disease almost unknown in this 
country. 

In the cases related of Tinea tarsi, I found sporules of the 
fungus described by Ardsten as the Puccinia favi. Robin 
also found in Favus the Puccinia occurring together with 
the Achorion Schoenleinii, the latter presenting itself as a 
constituent of the cups or crusts, while the Puccinia occurs 
afterwards on the desquamation of the epidermis; and this is 
thought by some to warrant the opinion that the Achorion 
is only the spermagonial form of the Puccinia favi. Again, 
it is broadly asserted by others, that the several morbid con- 
ditions are mutually convertible; and that Lichen, Eczema, 
Impetigo, Psoriasis, Lepra, Mentagra, &c., are but modifica- 
tions of one and the same disease, resulting from accidental 
conditions, and not always found perfectly distinct; nay, so 
often are they combined and complicated, that dermato- 
logists have assigned special names indicative of their mixed 
character, such as Eczema impetiginodes, Eczema leproides, 
Lichen urticatus, Erythema papulatum, &c. 

It may be said that most of the cases examined by Mr. 
Hunt and myself should be referred to the latter forms of 
disease, and that the finding of parasitic fungi might have 
been & priori expected; in short, ought to have been found 
by us: but keeping in view this contingency, Mr. Hunt 
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carefully selected well-marked cases only for microscopical 
examination. 

Lastly, as to the growth of these parasites on the healthy 
skin; most conclusive experiments have been made, which 
go far to prove that the skin of persons in health and vigour 
does not afford the required conditions for their taking root 
in it; that inoculation succeeds in those places only where 
pustules have previously formed. Remak and others tried 
the experiment of inoculation over and over again, but found 
it always failed in the healthy; yet im certain exudations or 
peculiar states of the constitution, or where disintegrated 
matters existed, and which had undergone particular che- 
mical changes, the Achorion may be made to germinate and 
produce growths of these identical fungi. 

Remak took the spores of fresh scabs, and found he could 
grow them on slices of apple. After twenty-four hours, 
the sporidia exhibited short, pale, homogeneous, cylindrical 
growths, which became larger and more transparent during 
the following interval. Small oval cavities were observed 
on the third and fourth days on the outgrowths, not sepa- 
rated by partition-walls, which increased in size; and on the 
sixth day a luxuriant growth of the Penicillum glaucum, or 
other species of mould, entirely covered the Favus fungus ; 
and further observation could not be made. Perhaps their 
development was arrested by the decomposition of the masses 
of fungi, owing to the chemical alteration of the soil. 

The spores of the Favus fungus germinate in solutions of 
sugar, but produce only thallus threads; the sporidia are 
formed when it is exposed to the action of the atmosphere. 

The mass of scabs crumbles in distilled water without ger- 
minating. The spores do not germinate in blood serum, or 
the solution of the white of egg, or in animal fats; but this 
was speedily effected when sugar was added, or a solution 
poured over either of them, when mildew grew rapidly over the 
Achorion, just as other mould spores quickly germinate on 
decaying fruits, &c. These experiments closely connect and 
identify these fungi with the vegetable-growing species, and 
from which they do not appear to me to differ in their most 
essential characteristics. 

Seeing then that the fungi are characterised throughout 
nature by feeding on effete or decayed matter, that the fungi 
supposed to be peculiar to certain diseases of the skin are 
also found in many other diseases of the cutaneous surface, 
that competent observers have not been able to find them in 
these peculiar diseases, that sporules and filaments described 
as the cause of one specific disease have been found in the 
products of another definite disease inferred to have a 
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parasite of its own, differing from this and peculiar to itself, 
and lastly, seeing that attempts have been made in vain to 
implant these parasites to a healthy skin—one cannot but 
conclude that the whole theory is erroneous, and that para- 
sites peculiar to and productive of special diseases do not exist. 
In this opinion we are at least confirmed by the therapeutical 
fact, that the alleged parasitical affections are rarely, if ever, 
cured by destroying the parasite; but by the due administra- 
tion of alteratives and tonics, capable of correcting the blood 
dyscrasia, which in fact originates the disease, they most 
assuredly can be cured. 

These views are countenanced by distinguished pathologists. 
Professor Bennett, writing of Favus, says, “I believe that the 
pathology of Favus is best understood by considering it 
essentially to be a form of abnormal nutrition, with exudation 
of a matter analogous to, if not identical with, that of tubercle, 
which constitutes a soil for the germination of cryptogamic 
plants, the presence of which is pathognomonic of the disease. 
Hence is explained the frequency of its occurrence in scrofu- 
lous persons, and among cachectic or ill-fed children; the 
impossibility of the disease in healthy tissues, or the necessity 
for there being scaly, pustular, or vesicular eruptions on the 
integuments previous to contagion. And in some few ex- 
periments wherein it has been said that inoculation has 
succeeded in healthy persons, the following explanation may 
be offered :—that the material in which the vegetations grow 
may, at the commencement, in a molecular exudation, be 
formed either primarily or secondarily, i.e. there may be 
want of vital power from the first, as occurs in scrofulous 
cases, or there may have been a production of cell-forms, such 
as those of pus or epidermis, which, when disintegrated, and 
reduced to a like molecular and granular material, secondarily 
constitute the necessary ground from which the parasite 
derives its nourishment, and in which it grows.’’* 

Very nearly the same conclusions have been arrived at with 
regard to the propagation of the moulds among the vegetable 
tribes, which at one time it was said originated by fungi. 
Mr. Henfrey, writing of the development and progress of vine 
fungus, says “that it is the cause, and not a consequence of 
the murrain ;” nevertheless, with some caution and suspicion 
of the truth, he adds, “there are various curious circum- 
stances connected with it not at all understood, and it is very 
probable that peculiar atmospheric conditions induce predis- 
posing states of the plants.” 

It scarcely admits of a doubt, that all the diseases observed 


* Bennett’s ‘Principles and Practice of Medicine,’ p. 307. 
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of late years on plants have been caused by a peculiar at- 
mospheric condition not yet perhaps quite understood, but 
which, when combined with want of vigour, or, mm other 
words, unhealthy growth, arising from the loss of some che- 
mical element in the soil necessary to health, has been pro- 
ductive of the various “ murrains” of which we have heard so 
much. A fact well known to microscopists is, that, during 
heavy, moist, and other unpleasant atmospheric conditions, 
the spores of various fungi can be caught by merely exposing 
a slip of glass in a current of air—but when the atmosphere 
is fine and dry, a state usually recognised as bracing and 
favorable to health and life, fungi and their spores are very 
difficult to collect, and probably are not then floating about. 

Similar causes may, doubtless, affect the microscopic cha- 
racters of the products found in skin diseases, and so similar 
in appearance are the fungi taken in the air to those found 
among plants and decaying vegetable matter, that with a 
power of two or three hundred diameters we detect a striking 
analogy between them. The <Achorion Schoenleinit in par- 
ticular, and many of the vegetable moulds, recognised under 
the generic terms of Penicillum and Asper illus, very closely 
resemble each other, m fact are forms of the same family of 
fungi. . The botanical characters of the Penicillum, one of 
the most common of the fungi, forming and spreading itself 
as a greenish mould on decaying vegetable substances of all 
kinds, may be summed up in a few words: it simply consists 
of a mycelium of interwoven filaments, articulated and ter- 
minating in a plume-like head of minute globular spores, 
yellowish or bluish in colour, according to age. 

The Aspergillus of Greville differs only in some slightly 
peculiar form of its spores, which are ovoid, and are borne 
on erect filaments, terminating in irregular tufts. 

If the spores of either are sown on a glass slide and Kent 
slightly moist, they quickly germinate, and their summalerity 
will be readily perceived. 

On living plants they are more familiarly recognised by 
such names as smut, brand, bunt, &c. 

Table VII represents some well-executed drawings of 
those referred to, also an Alga found growing in distilled 
water, and the most common forms of fungi met with caught 
in the air, Upon examination, every person must be struck 
with the remarkable family resemblance. Even the mush- 
room spores differ in size only, as a comparison must prove; 
all the latter figures having been drawn under magnifying 
power of 200 diameters. 

The Muscardine is due to a species of fungus like 
that which infests the potato, the sporules of which are 
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said to be reproduced in the blood of the silkworm when 
it becomes acid; while the mycelia and sporules appear 
on the respiratory surface. Again, the fungus of the common 
house-fly, named Mycophyton Cohnii, is a mould found in 
the viscera of this insect at the beginning of autumn, when 
its powers of life are at the lowest point, and the natural 
process of decay is commencing, or has proceeded to some 
extent. Indeed, hematophyta infest the fluids and organs of 
several classes of insects, fish, and animals, and in allit would 
appear that certain conditions are necessary as to develop- 
ment, food, temperature, and habitat, for the complete evo- 
lution of these organisms. An acid condition it is found 
accompanies the production and growth of most of these 
organism ; this is the case in the oidium of muguet: we also 
find that the whole tribe give out carbonic acid, absorb oxygen, 
and contain a considerable proportion of nitrogen, a fact 
which may in some measure explain the destructive ravages 
often committed by the moulds. Their rapidity of develop- 
ment and growth is seen constantly in the yeast- plant and 
red-snow (or gory-dew). 

In conclusion, I have only to observe with regard to the 
universal distribution of the fungi throughout each depart- 
ment of nature, it appears to me that fungi even have a 
purpose to fulfil in the economy of life; and so far from 
being parasitic pests, as some deem them, these, the lowest 
and earliest forms of life in the vegetable kingdom, have 
been from the beginning designedly intended to be, what 
they certainly are, useful scavengers in creation; and thus are 
they inevitably growing amid disease and death, for no other 
purpose than that of removing all festering matters from the 
presence of the living, which, if allowed longer to remain, 
must prove alike destructive of health and life. 

Here also is presented for our admiration a striking and 
curious example of the ever-varying phases of hfe, and its 
resurrection from the ashes of decay and death. Nothing 18 
suffered to remain idle, useless, or uncared for, in all the won- 
drous changes which are ever around us, for the good of the 
whole, and for the purpose of maintaining this spot of earth in 
a state fit for all the families of God’s creatures. “All things, 
indeed, work together for their good ;”’ and one fact is con- 
stantly obtruding itself to our gaze—that “ life 1s inseparably 
linked with change, and every arrest is temporary death, and 
only through incessant destruction and reconstruction can 
vital phenomena emerge, an ebb and flow of being.” 


Since the paper has been in the hands of the printer, a 
most interesting case has fallen under my notice; that of a 
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boy who has long been suffering from a scaly disease affecting 
the whole of the cutaneous surface. In some respects it 
resembles favus, and the crusts, which fall off in immense 
quantities, resemble the Anchorion Schoenleini, in fact are 
wholly composed of torulz and epithelial scales. A small 
piece of crust put into sugar and water passes through the 
usual stages of the fermentative process, and gives off car- 
bonic acid. Any quantity of sweetwort might be fermented, 
indeed the scales look like dried yeast; proving the analogy 
between this fungus and the yeast-plant. 


On a New Diatom-Finorer. By J. N. Tomxins, Esq. 


I Bue to offer this simple, yet efficient, instrument to the 
notice of the Society, especially to those of its members who 
are interested in the study of the Diatomaceze. The idea 
is taken from Dr. Carpenter’s description of “ Gairdner’s 
Simple Microscope” (vide ‘The Microscope and its Revela- 
tions,’ p. 66, fig. 17), but with some, not unimportant, 
alterations ; a “Coddington” is substituted for the series of 
single lenses or doublets employed, while the well-known 
“ Varley’s Animalcule-cage”’ is applied as the object-holder ; 
the method of focal adjustment remaining the same (in prin- 
ciple) as in the “ Gairdner.” 


The advantages attempted to be gained by these alterations 
are,—a larger andbetter illuminated “‘field’”’ than is consistent 
with the employment of the single lens or doublet, yet with 
sufficient magnifying power to answer the purpose intended ; 
the animalcule-cage also affording a ready means of sub- 
jecting the water under examination to the condition of a 
thin film, owing to the capillary action exerted by the ap- 
proximation of the opposed glasses. 

The readiness with which the cleansing of the glasses is 
effected preparatory to the examination of a fresh specimen, 
wil be best appreciated by any one who has attempted (as I 
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have done) to use the “ Gairdner” on a cold day in winter 
time. The Coddington herewith employed, of five eighths of 
an inch focal length (although readily removeable for the 
purpose of substituting one of shorter focus if required), 
suffices to detect all the common forms of the Diatomacez, 
such as Pleurosigma angulata, P. fasciola, Navicula hippo-- 
campus,—the smaller forms of Stauroneis, and even the 
more minute frustules of Bacillaria. 

If the simplicity and utility of the instrument (which it 
has been suggested might be called the “ Diatom-detector,” 
from its most probable employment,) be acknowledged, it will 
be unnecessary to occupy the time of the Society by point- 
ing out its usefulness in aiding the collectors of the Des- 
midiaceze or of the infinite varieties of Infusorial life, in re- 
jecting what is comparatively worthless, and carrying home 
for further inquiry only the more promising samples of the 
water examined. 


A Description of some useful Appitions to his PortasBLE 
Microscore, and Mopirications in the mode of using 
the same. By Roxsert Warineton, Esq. 


(Read Jannary 26th, 1859.) 


Ir will probably be in the memory of many of the 
members, that at the meeting of the Microscopical Society 
in May, 1856, I described a small portable instrument, 
originally constructed for the aquarium, capable of beimg 
manufactured at a small expense, and being well adapted for 
a variety of purposes, particularly as a dissecting microscope, 
or for sea-side uses and rough investigations. Since the 
reading of that communication I have had the instrument 
packed in the small leather case, now exhibited, as a means 
of conveyance, and so arranged as not to increase the bulk, 
beyond the limits that were actually needed, and at the same 
time in such a way that every part should be exposed to the 
eye and the hand of the operator, so as to be readily taken 
out and as readily returned to its allotted place. 

Since that period also I have had occasion, in the course 
of various investigations, to apply this little instrument im 
other ways than those which were then described, the details 
of which I wish now to lay before the members of the 
Society, as affording facilities for research and observation 
on living organisms, under circumstances the best fitted for 
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yielding faithful and accurate results from the class of objects 
submitted to its powers. 

In using the microscope for the aquarium several difficul- 
ties present themselves: First, the want of light, though this 
may, to a certain extent, be supplied by concentrating the 
sun’s rays or the light of a gas or oil lamp, through the 
medium of reflectors or condensing lenses, upon the object 
to be examined; secondly, the necessity there is of bringing 
the subject under investigation within the focal distance of 
the objective lens, obliging generally the removal of it from 
its naturalised position in the tank; and thirdly, the great 
thickness of the glass, with which the tanks are necessarily 
constructed, preventing the employment of any other lenses 
than those of very small magnifying power. To get over 
these several difficulties 1 have adopted numerous con- 
trivances, all of which, to a certain extent, answer the par- 
ticular purpose required very well, and which I shall now 
proceed to describe. 

The first adaptation consists in the employment of stone- 
ware pans as rock-pools, the sides of which rise at right 
angles to the- base, and are constructed of such a thickness as 
to allow the small clamp of the portable microscope to be 
fastened on its margin at any part, the bearing surfaces of 
the clamp being faced with discs of cork or vulcanized india 
rubber, in order to prevent the fracture of the sides of the 
pan from any uneven pressure by the leverage of the screw. 

The next is to attach the microscope to an upright squared 
rod of well-seasoned wood, inserted into a heavy foot, capable 
of sustaining the weight of the imstrument when in use, as 
shown at fig. 1; the rod being of such thickness as to admit 
of its being readily embraced by the jambs of the clamp. 
With this arrangement it will be evident that the operator 
ean readily elevate the microscope to any height he may 
require, while the elongation of the rod, in the horizontal 
direction, enables him to project it over the surface of the 
water in the aquarium. A contrivance, somewhat analogous 
to this, has, since my employment of it, been proposed by 
Dr. Redfern, and was described by him at the meeting of the 
British Association in Dublin, in 1857, and was afterwards 
published in the ‘ Quarterly Journal’ of the Society, vol. vi, 
p.77; but I believe my own arrangement will be found more 
simple, equally efficacious, and much less expensive. 

The third contrivance consists essentially of two parts, the 
first of which is to establish a sort of magnified live box, so 
enlarged as to admit of growing vegetation being introduced 
into its interior, and by this means, and with the proper 
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scavengering adjunct, maintaining the water, &c., in a con- 
tinual healthy condition. A small and permanent bottle 
aquarium or miniature tank is thus formed, in which the 
objects to be investigated can become naturalised, and the 
whole vessel, with its contents, brought under microscopic 
observation, without disturbance, at the will of the operator. 

In carrying these contrivances into practical working, I 
found that the external surface of the ordinary cast or 
moulded square bottles was so uneven, from the chilling of 
the glass by contact with the mould in the process of manu- 
facture, that it was quite impossible to obtain anything like 
accurate observation; it was therefore necessary to employ a 
glass vessel having a very smooth or a ground and polished 
surface, so as to obviate these evils. I also found that the 
ordinary large cells, cemented, as is usual, with marine glue 
or with shell-lac or other varnish cement, were very difficult 
to maintain water-tight for any length of time, the fluid ap- 
pearing gradually to penetrate between the surfaces of the 
glass and the cement, causing the whole after a short interval 
to become useless. I have consequently had a light rectan- 
gular framing of zinc constructed, into which, after being 
well painted, the ordinary thin window glass is cemented, 
and this appears, as far as my present experience extends, to 
answer the purposes required very efficiently. 

The second part of this contrivance consists in con- 
structing a sort of stool or small table, to which the micro- 
scope could be attached, and on the stage or platform of 
which the small aquarium could be readily transferred. The 
first table of this kind which I had made was exhibited at 
the microscopic soirée of the Society of Apothecaries, in the 
spring of 1857. It was constructed of well-seasoned deal, and 
had the following dimensions: the top (a, fig. 2) was six inches 
across by the same width; the shelf (6) of such a thickness 
as to allow of the clamp being easily attached ; the foot (c) 
eight inches long, the width being the same as the top; the 
sides (d d) ten inches high by four wide. It will be, however, 
readily perceived, that these dimensions and the general 
construction may be altered to suit the convenience or taste 
of the individual. 

Having found these arrangements very useful and available 
for many points of research, the next object for improvement 
that suggested itself was to endeavour to construct this table 
out of the parts of the microscope and its packing box; and 
I may mention that Mr. King, at my suggestion, so con- 
structed the box, for my portable microscope, manufactured 
by him for Messrs. Pastorelli, as to render it capable of being 
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thus employed. This, however, was more complicated than 
accorded with my own ideas of portability, and I have, 
within the last six months, had the box which contains the 
microscope arranged on my own plan in the manner ex- 
hibited. Here it will be seen that the plate of wood which 
forms the principal support of the instrument when in ordi- 
nary use fulfils the part of the lid to the box, having two 
small pins for insertion into the margin at one extremity, In 
lieu of hinges, and a small lock at the other. The box is 


Fig. 1. Fig. 2. 


eight inches long by three and a half wide, and three and a 
half inches deep externally, and having at one end of the in- 
terior, at each side, a groove cut, half an inch wide, to admit 
the extremity of the part which represents the lid, and thus 
form a long projecting foot, as at c (fig. 2), for steadying the 
table when in use ;a small bar is attached, with a pin, below 
the end of this, to bring it on a level with the exterior of the 
box. Another groove on each side of the interior, of the 
same width,and two and a half inches from the upper ex- 
tremity, is also constructed, and into this the strut or right- 
angled piece of the stand of the microscope is introduced, 
thus forming the shelf, as at 6 (fig. 2), to which the clamp 
is to be attached; the upper end of the box forming the 
platform or small table for the miniature tank. 

In this way a very efficient apparatus is constructed, and 
I trust, on some future occasion, to have the pleasure of 
bringing some of the results of observations made by means 
of these simple arrangements under the notice of the 
Society. | 

I may be allowed to state that Mr. Salmon is making 
these small instruments with the box complete, without 
object-glasses, for £3. 


MICROSCOPICAL SOCIETY. 


ANNUAL MEETING. 
February 16th, 1859. 


Dr. Lanxester, President, in the Chair. 


Report oF Council. 


Accorpine to annual custom, the Council have to make 
the following Report on the progress and present state of the 
Society : 

The number of members reported at the last aniversary 
was 267, including two associates and one honorary member. 
Since that time 23 ordinary members have been elected, 
making a total of 290. This number must, however, be re- 
duced by 4 ordinary members deceased, and 10 resigned, 
leaving a final total of 276, and showing an increase of 9 on 
the number of members at the last anniversary. 

The Library has been increased by various donations, as 
well as by several purchases. Since the commencement of 
the present session the Council have come to the determina- 
tion of disposing of a certain number of copies of the 
original ‘Transactions’ among the members at a reduced 
price, and it is proposed to employ the money thus obtained 
in the purchase and binding of books for the Library, which 
cannot be procured by any other means. 

The Collection of Objects has received several additions, 
among which the Council have most particularly to call 
attention to the very valuable and important present of 
Mr. Okeden, consisting of 204 objects, illustrating his paper 
on the ‘ Diatomacez of South Wales,’ read at the meeting 
of the Society in June last. 

The Auditors’ Report, which follows, gives the state of 
the finances; the balance in the treasurer’s hands being 
£35 17s. 5d. ) 

The ‘Journal’ has been distributed gratuitously as usual ; 
the arrangements made for that purpose being perfectly 
satisfactory. 
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64. The President’s Address. 


The President then delivered the following address : 


The Prestpent’s Appress for the year 1859. 


By Dr. Lanxester. 


It was not till the time came that I had to prepare the 
address which is annually delivered by your president, that 
I have felt the office as one otherwise than pleasant. When, 
however, I came to examine the elaborate, careful, and some- 
times original addresses delivered to you by former presidents 
of this Society, I felt that in order to do justice to my 
position and your selection, I had a task of no ordimary 
difficulty to perform. Standing in the position of men so 
eminent for their scientific acquirements, as Lindley, Owen, 
Bell, Bowerbank, Busk, and Carpenter, I should have been 
glad if the task of criticismg your proceedings and recording 
the progress of microscopical science could for one year have 
been omitted altogether. J must therefore throw myself on 
your kind consideration whilst I endeavour to present you with 
a resumé for the past years of the labours of our Society, and 
the advancement of microscopical science. 

The present is the twenty-ninth anniversary of the Micro- 
scopical Society, and the fact that we now meet under more 
auspicious circumstances, and with larger prospects of success- 
ful labour, than at any previous period in the history of the 
Society, show clearly that those who laid the foundations.of 
this Society knew that there was a demand and a place for 
such a combination. In the organization of any human in- 
stitution, it will never do to look too elosely at the principles 
on which it is founded, but rather to seek for the practical 
advantages in which it may result. It has often been urged 
against our Society that a combination of men to work with 
an instrument is unscientific, and that we might as well have 
a telescopical, or barometrical, as a microscopical society. 
This objection is after all against our name and not against 
our objects, and if we can by hoisting the sign of the micro- 
scope best indicate to men of science what we are about, 
then I think the name Microscopical has an advantage. The 
founders of this Society had two great objectsin view. First, 
the improvement of the instrument called the microscope ; 
and secondly, the recording and discussing the objects which 
were observed by its agency. Although when these two 
objects are looked at separately, they may seem as the 
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poles asunder—the improvement of the instrument involving 
the principles of mechanics and optics, whilst the objects 
observed by it involve the whole of the facts of the nineral, 
-vegetable, and animal kingdoms which cannot be seen by 
the naked eye—yet when properly regarded you will see that 
it is only the natural connexion between the workman and 
his tools. I do not believe we do well in our scientific sociec- 
ties to confine ourselves to one department of science to the 
exclusion of others. All nature is a whole, and he will best 
work at its parts who understands something of the great 
laws that govern the mass. Let me illustrate my position 
by a fact in the history of our instrument. It was at the 
time that our profoundest mathematicians and most expert 
mechanicians were employed in solving the question of ‘the 
possibility of a working arrangement of compound achroma- 
tic lenses, that a gentleman “whom we may boast of as a 
member of this Society, who, neither a professed mathema- 
ticlan nor a working mechanist, but combining a knowledge of 
both, solved the great problem which has given to the world 
the most perfect instrument it possesses—the compound 
achromatic microscope. Not only did Mr. Joseph Jackson 
Lister perform this great service, but he showed how his in- 
strument might be used, by contributing a valuable paper on 
the lower forms of invertebrate animals to the ‘ Philosophical 
Transactions.’ Mr. Lister is the type of the men that it was 
the object of the Microscopical Society to bring together. It 
was felt that some men might pursue the abstract questions 
relating to the laws of light, that others might investigate 
the delicacies of mechanical arrangement, and that others 
might be employed in the observation of minute structures 
and organisms, but unless they were all brought together the 
practical advantages of their knowledge could not be realised. 
It is here, then, we invite the mathematician to test the truth 
of his laws by the aid of our instruments; it is here that we 
invite the mechanist to bring forward mechanical arrange- 
ments ; and it is here we invite the naturalist in order that he 
may become acquainted with the best methods of investiga- 
tion. The microscope is, as it were, a second eye; and in 
whatever department of inquiry the natural eye fails for 
want of power to see nearer to the object it investigates, 
that is the department of knowledge we cultivate, whether it 
relates to the instrument used to remove this defect, or the 
object it is thought desirable to observe. 

Some of the founders of this Society can recollect the time 
when the microscope was regarded as a toy, when the com- 
pound microscope as an instrument of research had no exist- 


66 The President's Address. 


ence, when the Protozoa amongst animals and the Desmi- 
deacez and Diatomaceze amongst plants were scarcely heard 
of, and when the rudest conceptions prevailed of the nature 
of the tissues of animals and plants. From the time, how- 
ever, of our countryman Hooke, and the Dutchman Leewen- 
hoek, there had always been a few observers who worked in 
the faith that one day the minute knowledge they prized 
would become the foundation and keystone of all our know- 
ledge of organic beings. Such were Malpighi, Trembley, 
Ellis, the two Adamses, Baker, Gleichen, Otto Friedrich 
Miller, and Vaucher. The philosophy and brilhant teachings 
of Linnzus served for a time to throw a shade over the 
labours and works of these laborious students of nature. It 
was at the beginning of the present century that the genius 
of our great countryman, Robert Brown, gave a new impulse 
to inquiries by the microscope ; who, whilst expounding the 
laws of morphology in the vegetable kingdom, showed that 
the facts on which they depended could not be known but 
by the aid of the microscope. His profound researches were 
committed silently to the great tide of human knowledge, 
and have ever since gone on expanding our views of the na- 
ture and relations of organized beings. It was his researches 
that fixed the attention of Schleiden, who, in his masterly 
essay on ‘ Phytogenesis,’ laid the foundation of the cell- 
theory of development, which found in the animal kingdom 
so able an exponent in Schwann. 

On the other hand, Ehrenberg, with a diligence unsurpassed, 
carried his microscope (which he tells us he bought in the 
streets of Berlin for thirty shillings) to all parts of the world, 
for the purpose of observing the microscopic beings that 
inhabited the earth. The result of his labours appeared in 
that magnificent folio dedicated to the description of the 
forms and habits of the Infusory Animalcules. However able 
we may be at this time to criticise the labours of Ehrenberg, 
with our compound achromatics costing more pounds than 
his microscope did shillings, no one can deny the vast 
impetus his researches gave to microscopical research. If 
Brown had led the way to the discovery of the intimate 
workings of the laws of life, it was Ehrenberg who demon- 
strated how vast was the number of forms veiled from the 
naked eye that living beings assumed. 

Whilst these two great observers were working with the 
humblest instruments and demonstrating the superiority of 
mind above all instrumental arrangements, the makers of 
microscopes were not idle. Lenses of great power and accurate 
definition were made by Amici in Modena, Plosl in Vienna, 
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Schiek in Berlin, and Oberhauser and Chevallier in Paris. 
In Great Britain Sir David Brewster applied his great 
knowledge of optical science to the construction of 
lenses formed from precious stones, and was successfully 
followed by Dr. Goring and Mr. Pritchard, all of whom 
succeeded in constructing lenses of very short focus and great 
defining power. To Dr. Wollaston and Mr. Holland we owe 
the doublet and the triplet, but it is to Mr. Joseph Jackson 
Lister that we owe the structure of a lens for object-glasses 
that could be used without spherical or chromatic aberration 
in a compound arrangement. The principle on which such 
combinations can be formed, he laid down in his celebrated 
paper which was published in the volume of the ‘ Philoso- 
phical Transactions’ for 1829. But the art of making 
these glasses he has imparted to the three great English houses, 
Smith and Beck, Ross and Son, and Powell and Lealand, from 
whence they have been sent to all parts of the world. No one 
would deny the right possessed by a great discoverer, to make 
known his discoveries in the manner in which he thinks they 
are best calculated to confer benefit on society. Some years 
ago, when the ‘ Journal of Microscopical Science’ connected 
with our Society was started, I thought 1t might be beneficial 
to the public that Mr. Lister’s method of making lenses should 
be made known, and requested him to communicate it to the 
world through the Microscopical Society. He, however, de- 
clined to do so, expressing his conviction that the interests of 
science were best served by confining the art he had acquired to 
thethreefirms whose microscopes are nowsouniversally admired. 

The construction of these microscopes brought a host of 
observers into the field. Microscopical clubs were instituted, 
and important contributions began to be made to the science 
of life. But during all this time the older scientific societies 
of this metropolis looked on with indifference, and but few 
papers appeared in their Transactions devoted to microscopic 
investigation. So remarkable was this fact, that Schleiden, 
writing in 1840, impressed with the fact that the countrymen 
of Robert Brown must be great observers, attributed the 
paucity of microscopic observations in this country to the 
want of efficient instruments. At that moment we possessed 
instruments of unrivalled excellence both in mechanical 
arrangements and the quality of their lenses. How it was 
that such instruments did so little work, is a question well 
worth the attention of the patriot and the philosopher. It 
would, I think, be found a part of that larger question, of how 
much we have suffered as a nation by the almost systematic 
neglect of natural science as a branch of general education—a 


68 The President's Address. 


neglect that is scarcely equalled in any civilised country in 
the world. But there were men amongst us who appreciated 
the importance of the microscope in relation to natural science; 
they saw the magnificent future it opened up in inquiries 
into the life of plants and animals, and they determined to 
band themselves together for the purpose of cultivating more 
exclusively those parts of science which demanded its use. 
Amongst these I may name Joseph Jackson Lister, Nathaniel 
Bagster Ward (our respected Treasurer), James Scott 
Bowerbank, the two Queketts, Wilham Sharpey, John 
Lindley, Richard Owen, Thomas Bell, George Busk, Arthur 
Farre, George Jackson, John Dalrymple, Joseph Tomes, 
Robert Warington, Cornelius Varley, Andrew Ross, Richard 
Horsman Solly, and a number of others. Some have died 
leaving an imperishable name on account of their microscopi- 
cal researches, but the majority remain to bear testimony to 
the great results which have flowed from the mtroduction of 
the microscope as an instrument of research. 

Our Society was established in 1840, under the presidency 
of Professor Owen, who, by his great work on ‘Odontography,’ 
in which he was the first to apply the microscope to the 
unravelling the structure and development of the teeth, had 
justly earned for himself the position of a leader amongst 
those devoted to microscopical investigation. The first two 


papers published in our ‘ Transactions’ were by Edwin John. 


Quekett, and John Dalrymple, whose premature death we 
have had to deplore. Since that time, to the end of 1857, 
the Society has published in its ‘Transactions’ one hundred 
and thirty papers. Of these, forty-one have been devoted to 
animal structure and physiology, thirteen to the forms of 
minute animals, seventeen to the structure and physiology of 
plants, twenty-three to the forms of microscopic plants, three 
have been descriptive of fossil animals, seven of fossil plants, 
and twenty-two have referred to the structure and working 
arrangements of the microscope. Amongst papers which, on 
account of their excellence, have been selected from others 
for publication, it may be thought invidious to select any for 
remark ; but I cannot refrain from drawing attention to the 
important papers of our former president, Professor Busk, 
on the structure of some forms of Polyzoa and Medusz, on 
the development of Echinococcus and Filaria, and on the 
structure of the Starch. Also his and Professor Wiiliamson’s 
researches on the structure of Volvox globator, which have 
settled the debated question of the vegetable nature of this 
interesting organism. Our laborious Secretary has enriched 
the pages of our ‘Transactions’ with a series of valuable 
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observations on both animal and vegetable structure. Dr. 
Bowerbank’s papers on Sponges and Shells have been the 
starting points of investigations which have resulted in most 
important generalisations on these subjects. Mr. Wenham’s 
paper, on Cell-circulation, and the development of cells, 
have led to the re-consideration of some of the more important 
points involved in the nutrition and development of cells, and 
called forth the admirable resumé of the whole subject of 
the cell-theory which you listened to from this chair three 
years ago by one of my predecessors, Dr. Carpenter. In the 
department of microscopic organisms our ‘ Transactions’ have 
been peculiarly rich, as the papers of Professor Huxley and 
Mr. Gosse on the Rotifera, and those of Professor Gregory, 
Dr.. Donkin, and Messrs. Roper, Shadbolt, Okeden, and 
others, on the Diatomacez, abundantly testify. The papers 
on the working of the microscope, especially on the subjects 
of illumination and micrometry, are, I believe, the most im- 
portant that have been published anywhere upon this de- 
partment of applied science. 

If it be thought by some that during the last few years 
the importance and interest of the papers have somewhat 
fallen off, a point that I think might well be contested, it 
should be remembered that the microscopic observer is no 
longer isolated. The first members of this Society have lived 
to see it introduced into all the societies where its aid can be 
of service. The Linnean Society possesses its microscope ; 
it is occasionally seen at the meetings of the Royal Society ; 
the members of the medical societies of the metropolis con- 
stantly use it; and the ‘Transactions’ of these societies abound 
with observations made by its aid. Some of our former 
members have even abandoned us, under the conviction that 
we have done our work, and that we may now safely trust 
the destinies of our instrument and its varied applications 
to other hands. Ithas also been a complaint that the ‘Journal’ 
which was started and has been carried on under your 
auspices, has absorbed some of the communications that 
ought to have been read and discussed at your meetings, and 
published in your ‘Transactions.’ It should, however, be re- 
membered that the ‘ Journal’ would hardly have existed but 
for your support; that it is conducted by two of your mem- 
bers appointed by your council; and that whatever value 
it possesses independent of your ‘ Transactions, must be 
regarded as essentially connected with your influence and pro- 
ceedings. ‘That it has increased your numbers, given a pre- 
cision and rapidity to the publication of your papers, and 
extended the objects for which the Society was founded, no 
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one can, I think, deny; and rather than regarding it as 
antagonistic of your Society,I feel you can fairly claim what- 
ever merits it possesses as your own. It offers a great facility 
for the publication of their papers to observers who dwell at 
too great a distance from London to join the meetings of the 
Society, and who feel that the mere formality of having a 
paper read, or merely its title, is not necessary to ensure for 
it the candid criticism of the scientific world. Our meetings 
have, I apprehend, a value quite independent of the papers 
for the evening, in the meeting of men of similar tastes, in 
the discussions which some oral communication may evoke, 
and, above all, in the arrangements by which the instruments 
of our research are always on the table for the purposes of 
experiment and observation. It is on this last fact that I 
think much of the success of our meetings depends. Unlike 
the cultivators of so many other departments of science, we 
are enabled to bring the objects of our researches without 
any inconvenience to the meetings of the Society, and by the 
aid of the fine instruments we possess to exhibit them to 
our fellow-members. Not that I would for one moment de- 
precate the reading papers at our meetings, but I feel that 
unless we met oftener than once a month, our meetings would 
not be so instructive and agreeable as they have been if a 
much larger number of papers had been read. ‘The papers 
already published in the ‘Transactions’ average more than 
one for every meeting of the Society, and do not include 
many papers that have been read. 

During the past year eighteen papers have been read at 
the ordinary meetings, and as they have most of them been 
published, perhaps I may be excused from giving any ex- 
tended account of their contents. I know that it has been 
the practice of my predecessors in this chair to give an ana- 
lysis of each paper; but as this custom originated when the 
‘Transactions’ were published with less regularity than at pre- 
sent, and there seemed more reason for putting members in 
possession of our proceedings, I do not propose to do more 
than briefly refer you to their contents. The papers read 
have been sixteen in number, and may be arranged as follows : 
Four on the Structure of the Microscope; six on Micro- 
scopic Plants; two on Microscopic Animals; two on 
Animal Structure; and two on general subjects. 


The papers on the Mechanics of the Microscope were as 
follows : 


Mr. Hislop, On a New Secondary Stage. 
Mr. Tomkins, On a New Form of Simple ic 5. 
which he calls a “‘ Diatom detector.” 
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Mr. Gibbons, of Melbourne, On a New Method of 
Micrometry. 

Mr. Warington, On some New Arrangements of his 
Portable Microscope. 

The papers on Microscopic Plants are— 

Colonel Baddeley, On some Diatomacez found in Nocti- 
luca miliaris, and the best means of obtaining them. 

- Dr. Walker-Arnott has communicated a note on Campy- 
lodiscus Hodgsont. 

Mr. Okeden, On the Diatomacee of South Wales. 

Mr. Roper, On the genus Biddulphia and its affinities. 

Professor Henfrey, On Chlorosphera, a new genus of 
Unicellular Algee. 

Mr. Jabez Hogg, On Vegetable Parasites affecting the 
Human Skin. 

On Microscopic Animals the two papers read were— 

Mr. Sydney Gibbons, On the Infusoria of the Tan Teen, 
near Melbourne, in Australia. 

Dr. Ferdinand Cohn, On the Reproduction of Nassula 
elegans. 

On the Structure of Animals the two papers were— 

Professor Kolliker, On the Luminous Organs of the 
Glow-worm. 

Lieutenant Mitchell, On a New Form of Circulating 
Apparatus in a species of Nepadee. 

On general subjects the two papers were— 

Dr. Wallich’s Account of Microscopical Observations 
and Collections made during a Residence in India and the 
Voyage home. 

Mr. Lobb, On the connecting link between the Animal 
and Vegetable Kingdoms. 


These papers are, I think, both on account of their in- 
trinsic merits and the variety of subjects embraced, a suffi- 
cient evidence that, whatever may have been the amount of 
microscopical observation carried on elsewhere and encouraged 
by other societies, the Microscopical Society still commands 
the interest of competent observers, and has still functions to 
perform in relation to the advancement of science. 

It is a pleasing duty for me to have to inform you that the 
number of your members has increased during the past year. 
The number of members at the last anniversary was 267. 
During the past year we have elected 23 new members, 
making in all 290 members. But from this number we have 
to deduct 14. Ten have resigned or been struck off the list 
-of members, and four have died, so that our effective force is 
now 276. I believe this is the largest number of members 
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that we have ever had on our books. Our rise in numbers 
has been gradual, and nearly every year we have had to 
record an increase in our members; so that, as far as numbers 
go, our Society was never in a better condition. The attend- 
ance at our meetings has also been unusually good, varying 
from sixty to eighty at each meeting. 

The members who have died during the past year are— 
Mr. Gaskoin, Professor Gregory, Mr. Richard Horsman 
Solly, and Mr. C. Norton. 

Mr. Gaskoin died very suddenly at his house in Clarges 
Street, Piccadilly, in October last. He practised the pro- 
fession of surgery, and was surgeon to their Majesties George 
the Fourth and William the Fourth. Although he contri- 
buted no papers to our scientific societies, he had a genuine 
love of science, and gave up much of his time to the mmterests 
of the Zoological Society, of the council of which he was 
for many years an active member. We should, I think, all 
feel indebted to men who, like Mr. Gaskoin, when they are 
not themselves able to contribute their time or talents to a 
society like our own, yet recognise its importance, and assist 
its objects by becoming members. Although many may not 
feel directly interested in microscopical researches, there are 
none who are not indirectly benefited by their diffusion. 

The late Dr. William Gregory was Professor of Chemistry 
at Edinburgh, and, although so greatly distinguished in the 
department of science to which his labours were more par- 
ticularly devoted, he demands more than a passing notice 
from us, on account of his investigations with the microscope. 
Dr. Gregory was one of the great family of Gregories that 
has given to every university of Scotland one or more 
distinguished professors. James Gregory, the first professor 
in the family, was Professor of Mathematics in Edinburgh in 
1670, and was the inventor of the telescope that bears his 
name. Our deceased friend was the direct descendant of 
this great man in the fifth generation. He was the son of 
the famous James Gregory, who was the son of the yet more 
famous John Gregory, both teachers of medicine in Edin- 
burgh, and writers of medical treatises. In the devotion of 
Dr. William Gregory to the study of the microscope, we have 
the optical tendencies of the ancestor developing itself, as it 
were, after three: generations. 

The career of Dr. Gregory as a chemist has been recorded 
by others, and I have only here to allude to him as a 
microscopist. His love of accurate observation, which had 
been cultivated by his distinguished career as a chemist, 
found, in his latter days, a wide field for its extensive appli- 
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cation in the study of the Diatomacee. By what means he 
was first drawn to the study of microscopic organisms | cannot 
inform you. But, during the latter part of his life, Professor 
Gregory suffered from an ailment which prevented his walking 
or standing. He could sit, and in this position he could use 
his microscope. I weil recollect, on visiting Edinburgh in 
1856, finding him in his laboratory, seated near the fire, 
before a small table on which stood his microscope and innu- 
merable slides of Diatomaceee. Though too lame to move, 
and evidently suffering from bodily disease, his cheerful voice 
indicated how thoroughly the mind was master of the body, 
and he discoursed with the utmost enthusiasm of the interest 
that attached to his new studies. His papers on the Diato- 
maces whichwere published inthe “Transactions’ of ourScciety 
in the pages of our Journal, and in the ‘Transactions of the 
Royal Society of Edinburgh,’ are remarkable for the patient 
investigation they display,and thenumber of hitherto unknown 
forms described. A writer in the Edinburgh ‘New Philosophi- 
eal Journal,’ who seems to have had access to his manuscripts, 
and been intimate with him during life, says—‘‘ Whether 
he was right or not in some of is views of specific difference, 
they were not arrived at by hasty examination. Some people, 
who find perhaps only one or two examples of one of his 
species in a slide, would be ready to jump to the conclusion 
that he was content to decide upon too scanty materials. But 
in such cases he persevered through hundreds of slides,— 
often mounted only to be subsequently destroyed,—until he 
had completed his investigation. He kept a record of every- 
thing of interest in every slide he examined, and the amount 
of labour is perfectly astonishing.” He died in the spring 
of 1858, in the 54th year of his age. He was in London at 
the commencement of our last session, and attended one of 
our usual meetings. On that occasion he appeared in better 
health than he had been for years, and his friends hoped 
he might have been long spared to prosecute his scientific 
labours. 

In the death of Richard Horsman Solly, M.A., F.R.S., 
the scientific societies of the metropolis sustained a general 
loss. He was not known for his original researches or 
scientific contributions, but he devoted his time and his inde- 
pendent means to science. He watched with interest the 
development of microscopic observation, and assisted to the 
utmost of his power those who were engaged in original 
investigations. He was one of the founders of this Society, 
and a constant attendant at its early meetings. 
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The death of Mr. Norton ought to have been recorded in 
the obituary of last year. 

I cannot conclude these notices of death amongst our circle 
without alluding to the departure from amongst us of the 
great man to whom science owes so much, and to whom I 
have before alluded as having initiated a new period in the 
science of life by the use of the microscope—I mean Robert 
Brown. He died in June, 1858; and although he was not 
a member of our Society, there are none amongst us, I am 
sure, who will feel the mention of his name or the tribute 
of our reverence as misplaced on this occasion. We are 
hardly called upon to regret his loss; he had reaped the re- 
ward of his labours wherever true science was cultivated, 
and he died full of honours and of years. The details of his 
life have been recorded in many of our scientific journals, 
but his achievements in science are to be found in his im- 
perishable works. I will do nothing more than reproduce a 
passage hastily penned shortly after his death, but which, on 
reconsideration, I see no occasion to alter: 

- “Though less popularly known as a man of science than 
many of his contemporaries, those whose studies have enabled 
them to appreciate the labours of Brown rank him alto- 
gether as the foremost scientific man of this century. He 
takes this position not so much from his extensive observa- 
tions on the structure and habits of plants, as from the 
philosophical insight he possessed, and the power he displayed 
of applying the well-ascertained facts of one case to the ex- 
planation of doubtful phenomena in a large series. Tull his 
time, botany can scarcely be said to have had a scientific 
foundation. It consisted of a large number of ill-observed 
and badly arranged facts. By the use of the microscope, 
and the conviction of the necessity of studying the history 
of the development of the plant, in order to ascertain its true 
structure and relations, Brown changed the face of botany. 
He gave life and significance to that which had been dull 
and purposeless. His influence was felt in every direction ; 
the microscope became a necessary instrument in the hands 
of the philosophical botanist, and the history of development 
was the basis on which all improvement in classification was 
carried on. ‘This influence extended from the vegetable to 
the animal kingdom. The researches of Schleiden on the 
vegetable cell, prompted by the observations of Brown, led 
to those of Schwann on the animal cell; and we may directly 
trace the present condition of animal physiology to the 
wonderful influence that the researches of Brown have exerted 
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upon the investigation of the laws of organization. Even in 
zoology, the influence of Brown’s researches may be traced in 
the interest attached to the history of development in all its 
recent systems of classification. Brown had, in fact, at the 
beginning of the present century, grasped the great ideas 
of growth and development which are the beacon-lights of 
all research in biological science, whether in the plant or 
animal world. Whilst Brown’s influence was thus great, 
his works are not calculated to attract popular attention. He 
was of a diffident and retiring disposition, shunning whatever 
partook of display, and anxious to avoid public observation. 
Thus it is that one of our greatest philosophers has passed 
away without notice, and many will have heard his name for 
the first time with the announcement of his decease. But 
for him an undying reputation remains, which must in- 
crease as long as the great science of life is studied and 
understood.” 

In now turning your attention to the labours of the Council 
of the past year, I would especially call your attention to two 
subjects—the state of our Library and Museum. 

A committee has been appointed, who have examined with 
great diligence the state of your Library, and by the exer- 
tions of these gentlemen the Library has been put into a 
much more efficient condition. Some new regulations have 
been made with regard to the distribution of books, lost 
works have been restored to their shelves, and, by an appeal 
to the Society, a large number of very valuable additions have 
been made. By a further arrangement, also, for the sale, at 
a reduced price, of old copies of the ‘Transactions’ and the 
‘Journal,’ a considerable sum has been raised, which the 
Council proposes to devote to the purchase of new works, 
and the completing and binding of sets of the old works. A 
catalogue will also shortly be published, by which members 
will see what are the works we possess, and the deficiencies 
which the Council would gladly see supplied by their dona- 
tions. 

_ The Museum is a very unimportant and not very creditable 
portion of our possessions. Nevertheless, we have to record 
with gratitude the present of a very complete series of British 
Diatomaceze by Mr. Okeden; and a series of twelve micro- 
scopic photographs of members of the Society, by our zealous 
friend and former president, Mr. George Jackson. I think 
the Council would be glad if any half-dozen members would 
form a Museum Committee, and seriously undertake the 
work of making collections of objects for the Museum. It 
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cannot be for the want .of ability or inclination that our 
members have contributed so little to the Museum, but must 
have arisen from the subject not having been brought before 
them in a way to lead to the necessary exertion on their 
part. ‘That such a collection as couid be made amongst the 
members of our Society would be of great value jn identi- 
fying species and confirming descriptions, there can be no 
doubt, and I hope our members will take this subject into 
their serious consideration. 

During the past year, your Council appointed a deseeeN, 
with others, to wait on Lord John Manners, to endeavour to 
obtain permission to hold their monthly meetings in some of 
the rooms devoted to scientific societies in Burlington House 
They were induced to take this step on account of the large 
expenditure in proportion to their income which they have 
to make in the form of rent. They felt that, however use- 
fully appropriated the public rooms in Burlington House 
might be by the occupation of the present societies, as they 
only use their meeting rooms for avery limited space of time, 
there could be no objection to allowmg the Microscopical 
and other societies to meet in those rooms when the societies 
now located there were not using them. I am sorry to say 
that our application has not at present been successful. I 
trust, however, when it becomes generally known amongst 
the members of the Royal, Linnean, and Chemical Societies, 
that the Government has no objection to the use of their 
meeting rooms, by other scientific societies, on evenings 
when they do not need them for their own purposes, that 
they will, for the sake of the interests of the sciences, open 
their rooms to their scientific brethren. The saving of so 
large a sum as the rent of the meeting rooms of societies 
not assembling in Burlington House for the purposes of 
scientific research and publication would be very great, and 
it is to be hoped that some arrangement will be shortly 
come to by which so desirable an object may be attained. 

At our last monthly meeting, the Council announced their 
intention of holding the next annual soirée of the Sociciy 
at the South Kensington Museum. The commodious suite 
of rooms at South Kensington have been liberally placed at 
the disposal of the Society, and they hope on this occasion 
to present a display of microscopes and microscopic objects 
that will be a complete illustration of the present state of 
microscopical science. They feel, also, that it will give them 
an opportunity of mviting a larger number of scientific 
friends than can be assembled in the very limited space of 
their present meeting room. It is hoped, too, that by such 


The President’s Address. ia 


a demonstration, many,-who are not aware of the objects 
and advantages of the Society will be imduced to become 
members. 

Passing from what has occurred within our own body to 
the general interests of microscopical science without, | am 
glad to inform you that reports from the various houses 
sending out microscopes in London, show a large increase on 
past years. lam glad to inform you that the sale of cheaper 
microscopes of powers decidedly available for scientific mi- 
croscopes has greatly increased. We are greatly indebted 
for this to the step taken by the Society of Arts of appoint- 
ing a committee of your Society to decide upon a form of 

cheap microscope to which they should award one of their 
medals as a mark of approbation. The makers of the 
microscope which obtained the medal have sent out 1393 of 
these instruments, and I find, on inquiry amongst various 
makers, that, since the appearance of this microscope, 
the sale of microscopes at a cost of ten guineas and under 
has greatly mcreased. Much is thus evidently done towards 
making the microscope an instrument of popular use and 
instruction. 

With the view if possible of rendering the microscope 
available in our public museums for the inspecting of objects 
or parts of objects not visible to the naked eye, I have given 
Mr. Ladd the plan of an imstrument for use in public 
museums. ‘The desiderata in such an instrument seemed to 
be—First, fixity, to be secured by screwing or clamping to a 
table. Second, a limited movement of the object-glasses, so 
that they.might not be broken by careless observers. Third, 
a revolving disc for a series of eight or ten slides to con- 
tain objects not mtended to be removed by the observer. 
Such an instrument has been placed on the table this even- 
ing, and I should be glad of the opinions of members pre- 
sent on its adaptation to the purposes for which it has been 
constructed. 

Next to the importance of discovery itself, I believe, 
is the importance of making these discoveries known. 
I trust that this Society will ever be found more anxious to 
diffuse amongst the largest number the results of its inves- 
tigations, than to obtain any special advantage for itself. 
Whatever may be the fate of our Society, the path of micro- 
scopical investigation is that in which in the science of 
life must run for many years to come. “ Minimus parti- - 
bus, per totum nature campum, certitudo omnis innititur 
queesqui fugit, pariter naturam fugit” is our motto, and 
we are in a position to give an emphasis to the utterance 
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which when it escaped the lips of the great Linneus, 
must have assumed more of the character of a prophecy 
than a law. In all nature we find that the essence of a 
thing is hidden from our superficial view. It is the law of 
our being that only by patient industry can we discover 
the nature and reasons of things about us. The microscope 
itself is a wonderful illustration of this law. How long, and 
patiently, and laboriously have its discoverers worked, and 
wrested step by step the great secret of its structure from the 
laws that regulate light and glass and colour, and form; yet 
no one can doubt that its discovery has been intended and 
provided for in the constitution of the human mind, by the 
same Providence that has decreed that man shall become 
moral, and civilised, and religious, by the apprehension of his — 
true relation to the world and its Maker. In the employment 
of this instrument we are but following the profounder in- 
stincts of our nature, and pursuing that course of inquiry 
which none can look back upon in the history of our race, 
without feeling that it must result in a higher good to man 
and the glory of his Creator. 


The election of officers and council took place at the con- 
clusion of the address. The following were elected : 


President—Dr. Lanxester. Treasurer—N. B. Warp, 
Esq. Secretaries—Joun HK. Qurxertt, Esq.; Gerorer HE. 
BienkIns, Esq. 


Four Members of Council_—Dr. L. Bratt; J. GLAsSHIER, 
Esq.; R. Warineton, Esq.; Rev. T. WittsHirz :—in the 
place of J. G. Appotp, Esq.; Henry Deanez, Esq.; Joun 
Grattan, Esq.; J. C. Wuitpreap, Esq.; who retire in ac- 
cordance with the bye-laws of the Society. 


TRANSACTIONS. 


On the ORGANIZATION Of GRANTIA CILIATA. 
By J. S. Bowrersanx, LL.D., F.R.S., L.S., &. (Pl. V.) 


(Read March 30th, 1859.) 


- Some years since, I had the honour of reading before this 
Society a paper ‘‘ On the Ciliary Action of the Spongiadee,”’ 
which was subsequently published in the ‘Trans. of the 
Micr. Soc.,’ vol. 11, p. 137. In this communication the sub- 
ject of investigation was Grantia compressa. This sponge, 
which is of a compressed saccular form, has its parietes con- 
structed of a series of large, angular interstitial cells, disposed 
at right angles to the long axis of the sponge, and these 
cells are lined with minute tesselated cells, each beimg fur- 
nished with a single cilium. The action of these cilia, lashing 
slowly backward towards the distal end of the interstitial cell, 
and rapidly forward toward the proximal end, induces at the 
same time the imbibition of the surrounding water through 
the porous system at the surface of the sponge, and the ex- 
pulsion of the excurrent fecal streams through the oscula 
at the proximal end of each cell into the great cloacal cavity 
in the middle of the sponge, and which extends from its base 
to its apex, whence the fecal stream is discharged. To this 
extent I was enabled to trace the vital actions of inhalation 
and exhalation, and to verify the admirable observations of 
Dr. Grant on these subjects; but from the nature of the 
sponge under examination, I was unable to obtain a view of 
the porous system, nor could I detect any positive action in 
the oscula during the course of the rapid passage of the 
excurrent stream through these orifices ; but on a subsequent 
occasion I was enabled to satisfy myself that both the oscula 
and the pores in other species of Spongiade were capable of 
being partially or entirely opened or closed at the will of the 
animal, and that there were two conditions of inhalation and 
exhalation, beside a state of complete repose; the first con- 
dition being gentle and continuous, and equivalent to the 
operation of breathing in the higher classes of animals, while 
the second was rapid and forcible, and is analogous to the 
VOL. VII. h 
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process of nutrication in other beings. The latter observa- 
tions are published in the ‘ Reports of the British Association’ 
for 1856, p. 438, and for 1857, p. 121. 

In the cases of vital action in the Spongiadz, to which I 
have briefly alluded, the movements of the sponge have been 
of the simplest possible description, consisting only of the 
ciliary action and the contraction and dilatation of the mem- 
branous structures. But in another species of calcareous 
sponge, Grantia ciliata, in addition to these capabilities, we 
find a very much more intricate structure, and a complexity 
and extent of motion in its parts, which I have observed in 
no other sponge with which I am acquainted. In all the 
species of Grantia we find, to a greater or less extent, con- 
trivances for the protection of the sponge from the attacks 
of its enemies; and in the great cloacal cavity of nearly all 
of them spicula are projected from the surface, slightly curving 
towards the mouth, in such a manner as effectually to oppose 
the entrance of annelids or other predaceous creatures ; and 
the porous system is usually either overshadowed by groups 
of spicula, or covered by large spicula disposed in a longitu- 
dinal direction; but in none of the other species of Grantia 
with which I am acquainted, have I ever observed the elabo-. 
rate and beautiful modes of protection of the incurrent and 
excurrent orifices that are apparent in the species I am about 
to describe, nor have I ever observed so great an amount of 
voluntary motion,as exists in the organs of this sponge in 
any member of the Spongiade. _ 

The species varies in size from two or three lines in length. 
to upwards of two inches, and is usually of an elongate oval 
form, having a single cloaca extending from the base of the, 
sponge to its apex, where the excurrent stream is discharged 
by a large orifice. 

In the living condition the surface of the sponge, when 
examined with a lens of two inches focus, appears to be com- 
pletely covered with minute, conical papillee, from which a 
few slender, sharply pointed spicula are projected. When 
dried, these conical papille appear as attenuated pencils of 
long spicula, and the whole sponge assumes a very hirsute 
appearance. The bundles of spicula are often seen im the 
dried specimens, reclining on the surface of the sponge in 
every imaginable direction. 

If we divide the sponge into equal parts through its long 
axis we readily obtain a view of the interstitial cells and their 
peculiar terminal apparatus. In the greater number of allied 
species they are of nearly the same diameter throughout 
their whole length, but in this sponge the distal extremity is . 
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always more or less of a conical form; and if we examine 
under favorable circumstances a section of one of these cells, 
made so as to allow of an oblique view of the inside of its 
conical termination, the pores may be seen occupying all 
parts of the cone, and are best observed by the aid of a 
Lieberkthn and a power of about 150 linear. They are 
rather numerous, and I have seen four in the space that 
would be occupied by one of the triradiate spicula. The 
outside of the cone is encircled by a number of long, slender 
acerate spicula, which are firmly cemented to it for a consi- 
derable length of their basal portions, while their apices are 
projected outward. In specimens which are dead, or in a 
state of quiescence, we usually find the terminal cone of the 
interstitial cell considerably elongated and gradually at- 
tenuated at that part of its parietes where the proximal 
ends of the ciliary spicula are attached, and this gradual 
inclination of the side of the cell towards its long axis neces- 
sarily effects a corresponding inclination of the circle of 
ciliary spicula, which has the effect of concentrating the 
whole of their distal terminations at a point considerably 
above the conical end of the interstitial cell, thus forming a 
beautiful hollow cone of spicula for the defence of the pores 
during the state of repose, or of the gentle inhalation sub- 
servient to aeration when pure water only is required to be 
admitted to the imterior of the animal. But when the 
vigorous action necessary for nutrication commences, a 
striking alteration in the conditions of all these organs im- 
mediately takes place—the rapid imbibition of the water dis- 
tends the interstitial cells to their fullest extent, and the 
distal terminations (attenuated cones im the quiescent state) 
assume the form of cylinders having hemispherical termina- 
tions, the basal attachment of the circle of ciliary spicula are 
thus brought into the positions of lines parallel to the long 
axes of the cells, and instead of forming a conical shield to 
the porous systems, they now become cylindrical tubes of 
spicula, freely admitting nutrient particles of matter for im- 
bibition by the pores of the sponge. We have thus, by the 
agency of ciliary action, combined with the beautiful adapta- 
tion of the distal portion of the interstitial cell to the pur- 
poses contemplated, an amount of action and reaction fully 
equivalent to that which is effected by muscular force and by 
nervous energy in the more highly constituted animals. 

If we now turn from the inhalent to the exhalent system, 
we find a very similar series of beautiful contrivances provided 
for alternate action and repose. 

The normal form of the sponge, as I have before stated, is 
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always more or less elongated and oval, and the mouth of 
the great central cloacal cavity is furnished with a circular 
ciliary fringe, composed of very long, slender acerate spicula. 
We find, also, that although the cloaca gradually enlarges 
towards its distal extremity, the distal end of the parietes of 
the sponge decreases in its diameter, and this is effected by 
successive diminutions in the lengths of the interstitial cells, 
as they approach the termination of the sponge, where the 
neck of the cloaca consists of a stout membranous tissue and 
interlacing spicula only ; and here we must pause to consider 
the admirable construction of this tissue for the purposes it 
is destined to perform. The mode of the disposition of the 
equiangular triradiate skeleton spicula, in all parts of the 
sponge, allows of a very considerable latitude for expansion 
and contraction of the membranous tissues to which they 
are attached; but in the neck of the cloaca, where a great 
amount of dilatation is necessary, there is an especial provi- 
sion for this effect, both in the form and mode of arrange- 
ment of the spicula, which are now found to be rectangular 
triradiate, and to be disposed in regular bands, having the 
two rays in the same plane of each spiculum always placed 
at right angles to the long axis of the sponge, while the third, 
or angulating ray, is parallel to the long axis, and this form, 
combined with the position, admirably adapts them for their - 
purpose, for while the lateral radii allow of almost any 
amount of motion of the membranous tissues over their sur- 
faces, they are rigidly maintained, each in its own place, by 
the resistance of the angulating radii, which invariably 
remain in accordance with the long axis of the sponge. But 
this is not the sole office that is effected by these curious spi- 
cula, for many of them produce a fourth or spicular ray at 
right angles from the junction of the other three, and this 
spicular ray is projected inward, and always more or less 
curved towards the mouth of the cloaca, thus becoming a 
formidable weapon of defence against the encroachments of 
intruders. The bases of the numerous and very slender 
ciliary spicula are attached to the membranous neck of the 
cloaca for more than half its length, and the exterior surface 
of the neck is strengthened and supported by numerous 
short, but very strong, fusiformi-acerate spicula. In a state 
of repose, or of gentle inhalent action only, the neck of the 
cloaca maintains its greatest amount of contraction, and the 
apices of the long ciliary spicula are all concentrated at a 
point very considerably above the membranous neck of the 
cloaca, forming a dense cone of parallel spicula, through 
which nothing but fiuid could enter. But as soon as the 
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energetic nutrimental action commences, every osculum pours 
forth a powerful stream into the cloaca, and the expansive 
force of the current thus produced distends the neck of that 
organ, and speedily changes its somewhat truncated conical 
form into a cylindrical one, and the elongated cone of ciliary 
spicula also becomes changed into a cylindrical tube, through 
which the excurrent stream passes with considerable ra- 
pidity and force. 

Thus we see that the mcurrent and the excurrent actions 
of this highly organized sponge are both effected on the 
same principle, with such modifications of structure in the 
respective organs as adapts each to its especial office. The 
amount and regularity of motion induced by the effects of 
ciliary action only, without apparently the slightest aid from 
nervous or muscular agency, is truly remarkable. 

The defence of the interior of the sponge from the incur- 
sions of predaceous annelids and other enemies is not con- 
fined to the long ciliary fringe of spicula at the mouth of the 
cloaca, nor to the spiculated, rectangular triradiate spicula 
of its mouth ; for we find on the inner surface of the cloaca 
spicular rays frequently projected from the equiangular tri- 
radiate spicula, with which it is abundantly lined. These 
rays are always more or less curved, and have their points 
directed towards the mouth of the cloaca. Dr. Grant de- 
tected these quadriradiate spicula in Grantia nivea many 
years since, during the course of his investigation of the cal- 
careous sponges, and mentioned them as one of the distinc- 
tive characters of G. nivea, but they are by no means peculiar 
to this species; but, on the contrary, they are found to a 
greater or a less extent in every calcareous sponge in which 
the oscula are discharged into a common cloaca. 

There is yet another mode of defence against any attempt 
at an entrance into the cloaca, which appears to be resorted 
to occasionally and under peculiar circumstances, and that is 
the capability of entirely closing the base of the neck of the 
cloaca by the extension of a membrane across its base. I 
have found this membrane in two cases, and in both of them 
it was not merely a clean film that might possibly have been 
formed by a small bubble of sarcode shed from the animal 
during or after death, but, like the other membranes of the 
sponge, there were numerous spicula imbedded in its surface, 
and in this, and in other respects of appearance and position, 
the membranes in both cases were alike. 

In conclusion, I may observe that not the least remarkable 
part of the history of this sponge is the number and variety 
of forms of spicula that compose its skeleton and defences, 
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and the admirable adaptation of each to its especial purpose. 
The triradiate spicula, however modified by size or form, are 
essentially skeleton spicula; while the sample acerate form 
appertain more especially to the defences of the animal. 

In both classes of spicula great latitude in size prevails, to 
adapt them to their situation and purposes in the structure 
of the animal. 


On Diatomaces collected in the UnitEp Status. By ArtHuR 
M. Epwarps, Member of the New York Lyceum of 
Natural History ; Member of the eames of Natural 
SEM Philadelphia, Pa. 


(Read March 30th, 1859.) 


Avaittne myself of the kind offer of F. C. 8. Roper, Esq., 
to lay before you any facts relating to the family of the 
Diatomacez that I might forward to him, I now present a 
list of the species I have detected during my searchings for the 
last three years. 1am in hopes that the fact of these being 
lists of species found in the United States, N.A., will excuse 
the otherwise unimportant nature of the investigations 
made. I have no new facts to adduce, nor any new species to 
describe, but one or two curious forms have been found that 
will serve to illustrate the great variability of outline in some 
of the species of the Diatomacee. When bringing forward 
these facts, I lay down no rules and attempt to manu- 
facture no new laws to govern the formation of species, nor 
do I wish to mix myself up with the very complicated dis- 
cussions now going on among microscopists on this sub- 
ject. That many false species have been manufactured by 
superficial observers cannot be denied. This interesting 
and important branch of science has thus been much com- 
plicated, and botanical works crowded with worse than useless 
synonyms. No species can be firmly established from an 
examination, however careful, of frustules prepared by means 
of acid, and its natural history can only be studied from the 
living plant. In such cases as the examination» of the 
Charleston Harbour-mud, mentioned below, only well estab- 
lished species are set down, the doubtful ones having been 
omitted, for the reason I have given below. 

The first gathermg I shall mention is one taken from 
around the roots of Valisneria spiralis at Fishkill Creek, 


ee y 
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New York State. Fishkill Creek is a tributary of the Hudson 
River, and is about sixty-five miles from the Atlantic Ocean, 
and at the head of tidal influence. The gathering was a 
gray-coloured mud, and is very rich in Diatomacee, though 
the species are few. j 


FISHKILL CREEK. 


Amphiprora lepidoptera. 
Cocconeis placentula. 
Cocconema cistula. 
Coscinodiscus subtilis. 
Cyclotella Kiitzingiana. 
Cymatopleura elliptica. 
A solea. 
Encyonema prostratum. 
Epithemia turgida. 


Gomphonema dichotomum. 
Melosira varians. 


- Navicula rhomboides. 


Nitzschia sigmoidea. 
Pinnularia radiosa. 
Surirella linearis. 

»  minuta 

»  splendida. 
Synedra ulna. 


Gomphonema cristatum. 


Tabellaria flocculosa. 
“ constrictum. 


Two other species occur at this locality, but I have not 
included them in the above list, as but a few specimens were 
found, and one of these is doubtful. They are Tryblionella 
scutellum of Smith, whichis synonymous with Surirella cir- 
cumsuta of Bailey, and Navicula peruviana of Ehrenberg, 
and an Actinoptychus, which, in my opinion, is a species of 
Coscinodiscus, as I shall show hereafter. 


HUDSON RIVER. 


Mud taken from the rocks on the shore of the Hudson 
River, at New York Island, about four miles from the Atlantic 
Ocean, yielded the following : 

Achnanthes subsessilis, Melosira nummuloides, and Surirelia 
splendida in a living state, and dead frustules of the fol- 
lowing : 

Actinocyclus undulatus. Grammatophora marina. 
Amphiprora lepidoptera. Triceratium favus. 
Amphipleura sigmoidea. 3 alternans. 
Coscinodiscus oculus-iridis. 


T found in this gathering a frustule exhibiting the abnormal 
development mentioned by Smith as occurring in Achnanthes 
subsessilis, and of which he has given a figure. (Pl. xxxviii, 
502%.) 

Triceratium alternans of Bailey is found having three 
varieties of outline, the normal form seeming to be that 
having the sides straight, whilst the others are— 

a. With the sides decidedly concave. 

(3. With the sides slightly convex. 

I have found all three varieties together in some gatheri ings, 
and thus have been able to compare them. 
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ATLANTIC COAST. 


On algz collected at different points along the coast, from 


Boston to New York, were found— 


Achnanthes longipes. Podosira hormoides. 
Biddulphia pulchella » Montagnei. 
Cocconeis scutellum. Rhabdonema adriaticum. 
Grammatophora marina. Striatella unipunctata. 
silts subtilissima. Synedra radians. 
Melosira nummuloides. » undulata. 


Podocystis americana. 


GLEN-COVE SHORE. 


Growing attached to Zostera marina, in the Bay of Glen- 
cove, Long Island, at the mouth of a fresh-water creek, and 
about thirty miles from New York City, were found— 


Achnanthes longipes. Epithemia musculus. 
Actinocyclus undulatus. Grammatophora marina. 
Amphora affinis. Melosira nunimuloides. 
Cocconeis scutellum. Navicula didyma. 
Coscinodiscus eccentricus. Nitzschia birostrata. 

bs oculus-iridis. Stauroneis pulchella. 


GREENPORT, L. I. 


Attached to and growing on alge at Greenport, in Peconic 
Bay, Long Island, were found— 


Achnanthes longipes. Navicula ovalis. 
Actinocyclus undulatus. 95), BLN 
Biddulphia pulchella. Orthosira marina. 
Coscinodiscus eccentricus. Podocystis Americana. 
Cocconeis scutellum. Podosira hormoides. 
Epithemia musculus. Pleurosigma strigilis. 
Grammatophora subtilis. Synedra fulgens. 
Rhabdonema arcuatum. 5) fadians:. 
Striatella unipunctata, »  Undulata, 


In this gathering was found a form which I take to be a 
Podosphenia, but which agrees with none of the described 
species. On F.V. it resembles the other species, but the 
valve is somewhat of the form of the F.V. of Rhipidophora 
paradoxa, only somewhat more acute at the lower extremity. 
It has a median line, and is traversed by extremely fine 
strize, but is destitute of the so-called vitte found in Podo- 
sphenia. It was found growing attached to alge, without a 
stipes. 


BAY OF FUNDY. 


In the mud washed from dredgings taken in ten to twenty 
fathoms off Eastport, Maine, in the Bay of Fundy, by W. 
Cooper, Esq., were found— 
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Actinocyclus undulatus. 
Tryblionella punctata. 
Doryphora amphiceros. 


Grammatophora serpentina. 


3 macilenta. 
& marina. 
stricta. 


Campylodiscus Hodgsonii. 
Stauroneis pulchella. 
Coscinodiscus subtilis. 


Biddulphia aurita. 
Pinnularia distans. 
Pleurosigma strigosum. 
8 fasciola. 
Navicula ovalis. 

», didyma. 
Cocconeis scutellum. 
Rhabdonema arcuatum. 

Fe minutum. 
Triceratium alternans. 


a oculus-iridis. Orthosira marina. 

ne eccentricus. Synedra salina. 

5 radiatus. Surirella gemma. 
HURL-GAT. 


At a place which, from its numerous reefs, whirlpools, and 
dangerous passages, was called by the Dutch settlers of New 
York City, “ Hurl-gat,” or, as it is now commonly termed, 
Hell-gate, on the rocks and algz, which are very plentiful, 
a large quantity of Diatomacez were found growing. Hurl- 
gat is in the Long Island Sound and close to New York City. 
The following species were found : 


Biddulphia levis. 
33 pulchella. 
Be reticulata ? 


Cocconeis scutellum. 
Coscinodiscus oculus-iridis. 


ri eccentricus. 

Pa radiatus. 

ee subtilis. 
Actinoptychus. 
Rhabdonema arcuatum. 

% adriaticum. 


Grammatophora marina. 
Synedra tabulata. 


Synedra radians. 

3. allinis: 
Rhipidophora elongata. 
Schizonema Grevillii. 

= Smithi. 

Ff cruciger. 
Podocystis americana. 
Gomphonema marina. 
Homeeocladia filiformis. 
Podosphenia Lyngbyei. 

3 Ehrenbergil. 
Nitzschia angularis. 
Melosira Borreri. 


The Actinoptychus here set down belongs to the group of 
which Smith’s Hupodiscus fulvus and crassus are members, 
all of which, in my opinion, belong to the genus Coscino- 
discus. The obscurity which seems to hang over several of 
the discoid Diatomacez in the minds of many microscopists 
could not exist if they had carefully studied the works of 
Ehrenberg, and examined the living frustules. The con- 
fusion that seems to exist between the genera Coscinodiscus, 
Actinophenia, Actinoptychus, and Actinocyclus is very great ; 
and, to aid towards its clearing up, I give my opinion on the 
subject, resulting from the careful examination of many spe- 
cimens. 

The genus Actinocyclus has but two representatives, one of 
which has the segments situated on different planes, and is 
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the common A. undulatus of the British and American coasts. 
The other is found in Peruvian guano, and appears on 
S.V. very much like the former; but the segments either 
are not at all, or only slightly undulate. Each valve of 
this species 1s composed of two plates; an interior, having 
coarse markings, and an exterior with fine markings. This 
exterior plate has also projections similar to those in true 
Eupodisci, and situated near the margin of the valve, and at 
a point midway between the divisions. The species seems 
to have been taken for A. undulatus, and may be a variety, 
though it seems to be distinct. Ehrenberg’s Heliopelta 
probably belongs to this genus, but as it has not been seen 
in the living state, it is unsafe to place it therein. All the 
other so-called species of Actinocyclus are totally distinct, 
and have their rays arranged as Shadbolt has described his 
genus Actinophenia; they in fact belong to that genus, and; 
in my opinion, to one species, the number of rays not beihg 
sufficient to warrant their division into species. Mr. Roper’s 
Actinocyclus triradiatus I consider to belong to Coscinodiscus. 
The genus Actinoptychus of Ehrenberg has no undulations in 
the valve similar to Actinocyclus, but is either plain, with 
a convex edge, or convex at the edge and having a raised ring 
within it at variable distances from the centre. Whether 
this be a fact or not, 1 am uncertain, as the appearance that 
seems to indicate the existence of a ring, may result from the 
thickening of the valve at that point, as seems to be the case 
in Actinocyclus triradiatus. The markings in Actinoptychus 
appear in some species to be circular, but no doubt, under a 
high power, would be found to be hexagonal. They are 
arranged as follows: a certain number of lines of equal 
hexagons run, at equal distances apart, from the centre 
(which is generally plain) to the circumference—these we will 
eall “primary rays.” Between each two primary rays is a 
“secondary ray,’ not quite reaching to the centre, but 
reaching the circumference. Parallel to the secondary, and 
therefore not'parallel to the primary rays, are lines of hexa- 
gonal markings similar to the rays, which vary in number, 
but are generally about four or five in number on each side 
of each secondary ray. These lines reach to the circum- 
ference, but are not as long as the secondary rays, on account 
of the interposition of the primary rays, and diminish in 
length as they recede from the secondary rays, so that the 
last is often formed of but two or three hexagons. © Now, 
Smith’s Eupodiscus fulvus and crassus differ from this only 
in having a pseudo-nodule just within the margin. “This 
cannot, however, entitle them to rank with Eupodiscus argus 
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and radiatus, both of which have true elevated processes. 
Besides, I have specimens of Coscinodiscus concinnus and 
subtilis bearing this pseudo-nodule ; and Mr. Roper’s ELupo- 
discus tesselatus also belongs to this group, as it has not the 
elevated process which distinguishes the genus Hupodiscus 
from Coscinodiscus. Indeed, there is a disc in the fossil 
stratum of Virginia similar to Mr. Roper’s species, except 
that it is destitute of the pseudo-nodule. Mr. Roper him- 
self. (Transactions, vol. vu, p. 19) has remarked this fact. 
The arrangement of the markings in Actinoptychus 1s similar 
to, though not precisely the same as in Coscinodiscus subtilis ; 
and this, in my opinion, warrants its being placed in Cos- 
cinodiscus, and it might be called C. actinoptychkus. The 
number of radiations in this form, any more than in Actino- 
phenia, cannot be considered as a specific distinction, as the 
number of radiations in any of the species of Coscinodiscus is 
not constant. There are one or two other discoid forms 
found in guano and a fossil state, that may belong to one or 
other of the genera mentioned above, but they have not been 
sufficiently studied to allow me to place them. 

There is also in this gathering a form which, at first, would 
seem to be a new species, but I am convinced it is only a 
variety of Podosphenia Lyngbyet. On ¥.V. it has much the 
appearance of that species, and only differs in having the top 
portion squared off, similar to P. Khrenbergit, but even more 
so than that species, so that it has an elbow on each side. 
The 8.V. is entirely different from any of the known species, 
and is strongly inflated about two thirds of the way up, 
giving the valve somewhat of a lozenge form, only that the 
sides are concave. Both ends are acute. From the outline 
of its valve I should have been tempted to erect this into a 
new species, had I not remembered that outline can seldom 
be relied on as a specific distinction. Again, another, and 
conclusive, reason for considering this to be only a variety of 
P. Lyngbyei i is, that in the same gathering are to be seen many 
intermediate forms uniting it with that 7 oe 1s very 
common at this locality. 

The Biddulphia levis found in this gathering is the oval 
variety, which in my opinion is the normal form, the orbicular 
variety not being found at Hurl-gat, though common in the 
Hudson River at West Point. 

I have placed in my list of species Biddulphia reticulata ? 
of Roper, but am in doubts as to the propriety of assigning 
it to that species; it may be a variety of B. aurita, but much 
resembles the finely marked form in. his plate (s Trans. Mic. 
Soc.,’ vol. vi, Pl. I, fig. 16). — 
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HOBOKEN, N.J. 


For the last three or four years I have searched a locality 
which is extremely rich in species, and has never been 
described. It is a salt marsh, situated behind the town of 
Hoboken, in the State of New Jersey, and on the side of the 
Hudson River immediately opposite to the city of New York. 
It is a large swamp or marsh, of about two miles in length, 
so situated that the water of New York Bay runs into it at 
its southern extremity, and empties into the Hudson River at 
its northern end, just above Hoboken, and by means of a 
large brook, about six or eight feet wide, which has numerous 
smaller tributaries emptying into it. It was the mud from 
the bottom of this large stream that I first examined, and I 
then made more than a hundred gatherings of both living and 
dead Diatomacee, from different parts of the marsh, when 
the following species were found : 


Auliscus radiatus. Himantidium bidens. 
Actinocyclus undulatus. Melosira nummuloides. 
Actinophzenia splendens. Navicula maxima. 
Amphiprora alata. »  didyma. 

= lepidoptera. »»  rhyncocephala. 
Amphora ovalis. »  ambigua. 

»» hyalina. 9) ew mnntha 

5 «) Salina, » maculata. 

>  aftinis. »  permagna 

plreata. >», ° formesa. 
Achnanthes subsessilis. » elegans. 
Biddulphia rhombus. » angulosa. 

- aurita. »> pusilla, 
Bacillaria paradoxa, s»  Yrhombica. 
Coscinodiscus subtilis. Peal ee ig 10 

3 lineatus. » lanceolata. 
bs oculus-iridis. cuspidata. 
2 radiatus. Nitzschia linearis. 
s radiolatus. vo. Dae 
Actinoptychus. »  scalaris. 
Cocconeis scutellum. » sigma. 

aS placentula. »  sigmoidea. 
Cocconema lanceolatum. Orthosira marina. 

cornutum. Pinnularia egardensis. 
Colletonema eximium. 5 peregrina. 
Campylodiscus argus. a major. 
Doryphora amphiceros. i viridis. 
Eunotia incisa. PF borealis. 
Encyonema prostratum. x longa. 
Epithemia Hyndmanni. gracilis. 

& turgida. Pisa hippocampus. 

ms musculus. ah fasciola. 
Grammatophora marina. 5 balticum. 
Homeocladia filiformis. Fi tenuissimum. 


Himantidium pectinale. 5 lacustre. 
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Pleurosigma nubecula. Surirella striatula. 

:; strigosum. oh Salina: 

e intermedium. Keio OWALE. 
Rhabdonema arcuatum. Tryblionella scutellum. 
Stauroneis salina. a punctatum. 
Synedra vertebra. es angustata. 
Surirella splendida. Triceratium alternans. 

» linearis. i favus. 
»  angusta. 5 undulatum. 
»  Brightwellii. Mastogloia lanceolata. 


A few more might be added to this list, but I have 
not determined whether they are new or varieties of old 
species. The mixture of marine and fresh-water forms at 
this locality is curious, and most likely results from springs 
that open into the marsh, and from the washings of the hills 
at the back of it. The Doryphora amphiceros at this locality 
exhibits a great variety of outline, and plainly shows that 
Smith was right in classing them all under one species. 
Navicula maxima occurs as the ordinary form, and of the same 
length but about half the width, together with an inter- 
mediate form. Navicula didyma occurs of two distinct 
forms, and yet they are evidently the same species. One 
is the ordinary form, with the somewhat oval ends; and the 
other has a much deeper constriction at the middle, and the 
ends are of the form of the ace of spades. Otherwise, that 
is to say in length, markings, &c., this form is the same as 
the normal type. The N. maculata of this list is synonymous 
with Bailey’s Stauroneis maculata, which is evidently a 
Navicula. The N. permagna is Bailey’s Pinnularia permagna, 
which should also be placed in this genus. Of Pleurosigma 
intermedium I have seen only one or two specimens, and they 
had a peculiar double flexure in the median line, which near 
the central nodule was bent the opposite way to that at the 
ends. | 

If the above remarks are found worthy of acceptance, I will 
with pleasure add a few remarks on some fresh-water gather- 
ings in the United States. 


Tue Annual Soirée was held May 5th, at the South 
Kensington Museum, when 3000 persons attended. 


Remarks on the “ UNIVERSAL SCREW.” 


By Ricuarp Beck. 
(Read May 26th, 1859.) 


_ On the 12th of November, 1857, a sub-committee of the 
Microscopical Society reported on the Best Form of Universal 
Attachment of the Object-glass to the Body of a Compound 
Microscope. , 

_ ‘Their recommendation has since then been adopted by 
several opticians, and will, there is little doubt, be ultimately 
used by all. The subject is, I believe, one of some impor- 
tance to members of this Society ; if it were not so, I should 
hardly have ventured the following remarks upon a subject so 
purely mechanical. 

Full particulars of “the universal screw,’ as it is now 
termed, have been given in the report I have already alluded 
to, but (fig. 1) showing the screws of the object-glass and of 


HI! 

i 
i 
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Diameter outside screw . ‘8 Length of thread . -125 
IMsiden i Utes we, GeO a plain part °15 
Screw 36 threads to the inch. 


3? 


the nosepiece will perhaps be more readily understood than a 
mere repetition of the dimensions in figures only. 

The standard sizes for these screws are two of Whitworth’s 
plug and ring gauges (fig. 2) ; and I may here mention, as 
an instance of the accuracy with which these tools can be 
tested, that Mr. Whitworth has a means of detecting an 
amount of variation which, if magnified ten times, is then 
barely visible in our most powerful microscopes. 
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In addition to these gauges is a cylindrical piece of 
hardened and tempered steel, upon which there is a thread of 


Ld 


Fig. 2. 


a proper shape and pitch for the screw. It is termed a hob 
(fig. 3), and by pressing pieces of prepared steel against it 


bi t Hii TTT 
TTT 


whilst it 1s revolving, the screw tools (fig. 4) are made. This 
mode is universally known, and I only allude to it here be- 
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cause most opticians, when cutting up their screw tools, hold 
them by hand, whereas an exact counterpart of the hob can 


Fig. 4. 


only be obtained by the use of a screw-cutting lathe, or 
somewhat similar means, so that in the process the screw- 
tool may be held in one position, and may travel at the same 
speed as the thread upon the hob. 

But that which I wish to draw more especial attention to, 
is the mode of cutting screws to one and the same size by 
measuring the tops of the threads with plain cylindrical 
gauges. 

My first trials were made with particular care. I used a 
screw-cutting lathe, and the tops of the threads of the inside 
and outside screws (fig. 1) were made to fit exactly the re- 
spective gauges (fig. 2); the first dozen or so screwed plea- 
santly together, but as the poimt of the screw-tool began to 
wear, although very slightly, the screws no longer fitted, 
and yet the error was not detected by the gauges, because 
the variation was at the bottom and not at the top of the 
thread. 

After various experiments I could only thoroughly correct 
this error by giving a last finish to the screws with the two 


Fig. 5. Fig. 6. 


adjustable screw-cutting gauges (figs. 5, 6). In either of 
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these are three small pieces of steel (a), so mounted as that, 
after the necessary thread has been cut upon them, they can 
be taken out, hardened and tempered, and when replaced 
may be adjusted exactly by the small screw (4) to Whitworth’s 
gauges. 

I found it impossible to make either of the cutting gauges 
out of solid metal, because the process of hardening and tem- 
pering made so variable an alteration as not to be compensated 
in any way. 

Any maker, then, who wishes to adopt the “universal 
screw,” should— 

First. Obtain the two ring and plug standard gauges and 
the hob made by Whitworth. 

Secondly. His screw-tools should be cut up im a screw- 
cutting lathe, or by somewhat similar mechanical means ; 
and 

Thirdly. He must finish his work with adjustable screw- 
cutting gauges, to correct any error arising from the wear of 
the screw-tool. . 

As I have stated before, it is of some consequence to 
microscopists that the standard size for the universal screw, 
which has been already recommended and published, should 
be now rigidly adhered to; and I may say my chief reason 
for making the foregoing remarks is, because I hold an opi- 
nion that, at the last meeting of this Society, a proposition 
was rather hurriedly carried, recommending the use of a steel 
tap, which differs from Whitworth’s standard gauges, is in- 
capable of working properly, and the sole advantage of which, 
so far as I can see, is its saving the maker one or two pounds, 
an amount that would be entirely swamped in a few months’ 
work. 


{As the above paper referred to a subject in which the 
Society had taken an active part, it was referred to the com- 
mittee who had reported on the subject of a universal screw 
for microscopes, and the following remarks by the reporter 
to that committee, Mr. Brooke, have been appended. | 


As some remarks contained in this paper imply a want of 
due consideration on the part of the committee to whom the 
subject of the standard screw was referred, in substituting a 
tap and pair of screw-tools for the cylindrical gauges and 
hob recommended in their first report, it appears not unde- 
sirable to state the motives which induced them to adopt this 
course. 

_ It is unquestionable that an exact-counterpart of the hob 

VOL. VII. a 


96 Bercx, on Universal Screw. 


may be made by a screw-cutting lathe; but, for so fine a 
thread, screw-tools may probably be equally well hand-made 
by a practised workman. As very few opticians either pos- 
sess traversing lathes, or have had much experience in 
making screw-tools, it was thought more desirable to have 
some screw-tools made from Whitworth’s hob by an expe- 
rienced workman, and supply them at cost price to the ma- 
nufacturers. 

- The practical Hes IRE that occurred in the use of the 
cylindrical gauges may be thus explained. It is manifest 
that if the inside and outside screws were exactly the same 
size, that is, had exactly the same longitudinal section, they 
would fit each other as tightly as the cylindrical gauges, and 
would therefore be useless for the purpose proposed. One of 
three courses must therefore be adopted,—either 

1. The outside screw being made to the exact gauge size, 
the mside screw must be a little larger,—or 

2. The inside screw being made to the exact size, the out- 
side screw must be made a little smaller,—or 

8. Both inside and outside screws must be made to vary a 
little from the evact size. 

It soon occurred in practice, that object-glasses by one 
maker, who adopted the first course, would not enter the 
‘body of a microscope by another maker, who adopted the 
second course; and thus the proposed universality of the 
screw was so far set at naught. 

As both the top and bottom of the outside screw can be 
most easily gauged, it appeared to the committee more desir- 
able to adopt the first course, by giving a little ease to the 
inside screw; and in order to ensure uniformity, to have a 
number of steel taps or gauges made of such a size, that if 
the body of the microscope were made to receive one of them 
tightly, an object-glass having an outside screw of the exact 
proposed dimensions would enter it easily and pleasantly. 
These taps must necessarily, for the reasons previously stated, 
‘be some two or pe thousandths of an inch larger than the 
gauge Size. 

It does not appear that the cutting points of the inge- 
niously contrived adjustible screw-cutting gauges proposed by 
the author of the paper possess any immunity from the 
same wear as that to which, as he justly remarks, the screw- 
toolis hable: nor would the mechanical effect of setting out 
the cutting points differ from that of taking a ees deeper 
cut with the screw-tool. 

The form of the inside fitting represented, in the eave! ing 
that accompanies the paper, namely, with a- ee ‘part be- 
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yond the screw, was that originally recommended; but as the 
committee were informed by the author of the paper, as well 
as by another leading firm, that it would be more convenient 
in practice to continue the inside screw to the full extent that 
the object-glass enters, and that it was their intention to do 
so, the committee thought that it would be better that their 
recommendation should in this respect be rendered conform- 
able to the existing practice. It was also considered that this 
course would supersede the influence of unavoidable minute 
differences in the gauge-taps; while it would not, in any de- 
gree, interfere with the fitting of the object-glasses. 

It may, in conclusion, be remarked, that the plan last 
recommended by the Microscopical Society has been found 
to work well amongst those who have adopted it, their 
object-glasses being interchangeable; and that several mi- 
croscopes, to which the standard screw has been applied by 
the author of the paper, have since been altered in other 
hands, so as to receive the proposed gauge-tap, and conse- 
quently the object-glasses of al/ the principal makers; and, 
further, that the slightly increased looseness of fitting of their 
own object-glasses has not been found to occasion any prac- 
tical inconvenience. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATES I, II, 
Illustrating Mr. Roper’s paper on Biddulphia. 


PLATE I. 
Fig. 
L.—Front view of B. Tuomeyit. 
2.--Side view of a detached valve of B. Tuomeyit. 
3.—Side view of B. aurita, oval variety. 
4.—Front view of B. rhombus. 
5.—Front view of B. Baileyir. 
6.—Front view of B. Baileyii immediately after self-division. 
7.—End view of B. Baileyii, showing the flat central portion of the valve. 
8, 9.—Side views of detached valves of B. Buaileyiz. 
10, 11.—Front views of B. granulata. 


PLATE II. 


12.—Side view of B. granulata. 

13, 14.—Front views of B. reticulata. 

15.—Side view of B. reticulata. 

16.—Front view of B. reticulata, var. B. 

17.—Side view of B. reticulata, var. B. 

18.—Front view of B. tumida approaching self-division. 
19.—Side view of B. tumida. 

20, 21.—Front views of B. Indica. 

22.—Side view of B. Indica. 

23.—Front view of B. turgida from Pembroke Harbour. 
94.—Front view of B. /evis from West Point, New York. 
25.—Front view of B. /evis from Natal. 

26.—Side view of B. levis. 

27, 28.—Front views of B. radiata. 

29.—Side view of B. radiata. 


All the figures are X 400 diameters. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATE III, 


Illustrating Professor Henfrey’s paper on Chlorosphera, a 
New Genus of Unicellular Freshwater Algz. 


Fig. 

TL Healthy plant, showing radiated cell-contents. 

2.—Cell in which division is about to take place. 

3.—A similar cell compressed, so as to separate the new cells. 

4.—A cell dividing naturally just before dehiscence. 

5.—A parent-cell about to dehisce, caused to split and discharge its progeny 
by pressure; a, parent-cell; 4, b, new cells. 

6.—A newly-born cell burst by pressure, so as to show its delicate cell-wall. 

7.—A cell in which the contents have become broken up into green globu- 
lar corpuscles, perhaps the first stage leading to figs. 10, 11, 12. 

8.—Empty parent-cell, which has not completely separated into two parts ; 
the progeny escaped at a. 

9.—Another empty parent-cell, nearly in two parts; the progeny here 
escaped by longer slits. 

10.—A half of a parent-cell which has not discharged its contents, displays 
them converted into brown corpuscles. 

11, 12.—Cells in which the place of the contents is occupied by a central 
mass of flask-shaped bodies, which ultimately protrude their necks 
through the wall of the parent-cell, and seemingly open to discharge 
granular corpuscles. 

13, 14.—Cells in which the green colouring matter has disappeared, and the 
brownish contents which remain are accumulated at one side beneath 
a mass of urceolate bodies adhering to the outside of the cell-wall. 
These urceolate bodies open at their mouths and discharge minute 
corpuscles. 

15.—An ordinary cell, with brown contents. 

16.—A cell from specimens kept a long time in water, probably an unim- 
pregnated germ-cell in a diseased condition. ‘The laminated secon- 
dary layers of gelatinous consistence are wanting at one part of the 
cell-wall. 

17.—Parent-cell imperfectly divided, one half containing a granular mass, 
the other a group of spores. 

18, 19.—Spores, solitary or grouped, apparently derived from cells like 
ne 17. 


All < 200 diameters, 
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DESCRIPTION OF PLATE IV, 


Illustrating Mr. Jabez Hogg’s paper on Parasitic Fungi in 
Diseases of the Skin and Hair. 


Fig. 
1.—Bulb of a hair from a case of Alopecia, with adherent mycelium. 
2.—Mycelium and sporules from ditto. 
3.—Mycelium in Porrigo scutulata (Tinea tonsurans). 


4,—Mycelium and masses of sporules adherent to a hair-bulb from another 
cease of the same. 


5.—Mycelium and sporules from Pityriasis versicolor. 
6.—Ditto, and portions of hairs from Mentagra (Sycosis Menti). 
7.— , from Psoriasis. 
8.— ,, from Lepra. 
9.— ,, forming cast of a hair from Eczema. 

10.— ,, from Lichen. 

ll— ,, from Porrigo seutulata. 


12.— ,, from Mentagra. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATE VII, 


Illustrating Dr. Bowerbank’s paper on the Organization of 
Grantia ciliata. 
Fig. 
1.—Grantia ciliata, natural size, having the mouth of the cloaca open. 
2.—Grantia ciliata, natural size, having the mouth of the cloaca completely 
closed. 
3.—Six of the intestinal cells from the front of a longitudinal section of 
the sponge mounted in Canada balsam, showing the mode in which 
the terminal cones of spicula fall on one side in a state of repose. 
a. One of the cells in the condition of active inhalation. 
b. A cell, having the terminal spicula in a partially closed condition. 
4.—A portion of the large ciliary frmge of spicula from the mouth of the 
cloaca of the sponge, in the closed condition ; showing the mode of 
the disposition of the rectangular, triradiate, and spiculated rect- 
angular spicula, near the base of the long, slender, acerate spicula 
forming the ciliary cone for the defence of the mouth of the cloaca. 
5.—Spicula of Grantia ciliata. 
a. Equiangular triradiate spiculum of the skeleton. 
6. Acerate spiculum from the defensive cone of the inhalent system. 
c. A portion of a long, attenuated, acerate spiculum from the defensive 
ciliary fringe of the mouth of the cloaca. 
d. One of the large fusiformi-acerate spicula supporting the base of the 
ciliary fringe of the mouth of the cloaca. 
e. A rectangular triradiate spiculum from near the base of the ciliary 
fringe of the mouth of the cloaca. 
f. A spiculated, rectangular, triradiate, defensive spiculum from the 
base of the ciliary fringe of the mouth of the cloaca. 
g. A spiculated, equiangular, triradiate, defensive spiculum from the 
interior surface of the cloaca. 
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TRANSACTIONS. 


On a Section and a Mountina INSTRUMENT. 
By Mr. James SMIrTH. 


(Read June 29th, 1859.) 


The Section Instrument. 


Drawine No. 1 represents a partial section of the instru- 
ment, No. 2 a full section, and No. 3 the top of it. 

As shown in sketches No. 1 and 2, it consists of an outer 
tube (a), the upper part of which screws into the lower, and 
has at the top a flat circular plate (x, No. 3), which forms 
the cutting-table. Firmly fixed to the lower part of the tube 
a, and extending throughout its whole length, is the inner 
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tube B, which forms, with the moveable bar p, a holding for 
the specimen to be cut, while, at the same time, it supports 
the upper part of the tube a, and gives it greater firmness in 
screwing up and down. The bar p moving backwards and 
forwards in the tube by means of the screws cc, serves, in 
conjunction with the points Fr, to fix the specimen to be cut, 
which is effected as follows : 

The cutting-surface = being slightly screwed up, as shown 
in the drawing, and the bar p being drawn back a sufficient 
distance, the specimen to be cut is placed in the instrument, 
and firmly fixed by turning the screws cc ; it is then cut level: 

VOL. VIII. b 


4 Smirn, on a Mounting Instrument. 


with the surface by a proper knife or chisel, and the table 
being screwed down one or more divisions (as shown in 
drawing No. 3), a section is cut, which, if found of sufficient 
thinness, a number of sections may be cut by continuing to 
turn the table down a similar number of divisions, until it 
will screw no further, when the table must be again screwed 
up and the wood loosened and raised, if more sections are 
required. The principal points of the instrument are : 

Ist. Its portability ; the tube being about two and a half 
inches long by one inch in diameter. 

2d. That the specimen to be cut is fixed once ne all, and 
the cutting-surface screwed down to it, a feature that will 
render it peculiarly applicable to the cutting of soft sub- 
stances. 

3d. The ease with which a number of sections may be cut 
without disturbing the specimen when once properly fixed, 
while the size of the tube, and the facility with which it can 
be adapted to specimens of various diameters, enable the 
operator to get sections of stems of plants, &c., whole. In 
cutting sections of hard woods, which require ‘considerable 
purchase, it is proposed to place the instrument in a semi- 
circular opening in the edge of the working-table, so that the 
flat plate or cutting-surface may rest upon it, and the strain 
thrown on the table, as represented in drawing No. 3. 
When cutting soft substances it can be held in the hand. 


The Mounting Instrument. 


This instrument, as shown in the drawings, consists of a 
brass rod (a), with a handle at the one end, while the other 
terminates in a flat brass plate (c), one inch wide by two or 
three long, slightly turned up at the sides for the purpose of 
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holding the slide ; another arm (Bs) is joined by a hinge to the 
first at r, and terminates in a small disc (p), which comes 
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down in the centre of the flat plate, a spring (Gc) keeps the 
two arms apart, and, where permanent pressure is required, 
a loose ring (£) (or, if found more convenient, a small screw) 
keeps the upper arm in a fixed position by sliding it up as far 
as it will go. 

To use the instrument the object to be mounted is placed 
dry on the glass slide, which is put in the plate or holder, 
and a thin glass cover being placed on it the upper arm is 
pressed down, bringing the small disc upon the thin glass 
cover and holding it in its place during the process of 
mounting; a sufficient quantity of balsam being put at the 
side of the cover, the instrument is held over the flame of a 
lamp and sufficient heat applied to melt the balsam, which 
runs in by capillary attraction. 

The advantages offered by this process being the facility 
with which specimens can be mounted, as well as that objects 
of great delicacy can be placed on dry, and the balsam then 
run in without in any way disturbing their several parts; a 
slight extra pressure also frequently serves to disperse the 
air-bubbles entirely from the specimen. 

In the mounting of Marine Alge, &c., by this process, with 
a gelatine medium (Deane’s), the specimen can be laid on the 
glass with a small quantity of water, and properly arranged 
in it, the glass cover being then put on, and a sufficient 
quantity of the medium placed at the side of it; when heat is 
applied, the gelatine drives out the water and leaves the object 
mounted. | 


OBSERVATIONS on “ GRANULATED” BLoop-DISCs. 
By Gerorce IF, Poutock, Esq. 


(Read June 29th, 1859.) 


Wuen a drop of blood, taken from any part of the human 
body, is examined by the microscope with a suitable power, 
say from 300 to 600 diameters, every observer is aware that 
—besides the ordinary red discs of a flattened form, having a 
depression in the centre on both sides, with a circular and 
perfectly even outline—there are others of which the exterior 
surface is quite irregular. Some appear flat, with a crenated 
border. Some, approaching more or less to a spherical form, 
are covered with little tubercles, giving them a granulated or 
mulberry-like appearance. That these irregular discs are all 
formed from the circular ones can admit of no doubt. Indeed 
they have often been called degenerated blood-dises, and the 
change, as it takes place out of the body, may be observed 
under the microscope. The most convenient way of doing 
this, is to put a little oil or varnish round the edge of the 
thin glass cover under which the drop of blood is placed, 
which, by preventing its drying up, enables the examination 
to be continued for some time. In some discs the change 
takes place rapidly in the course of a few minutes, in others 
it never takes place at all, and the only change to be seen 
after the interval of a day or two is that ‘they are smaller in 
size and less flattened in shape. The first change im a circular 
disc which is about to become granulated, consists in the 
appearance of spots where the exterior membrane seems 
thinner and more transparent than elsewhere, and it is at 
these spots that the granules or tubercles make their 
appearance. It would seem that these spots are caused more 
by a contraction of the intervening thicker portion of the 
membrane than by an expansion of the thinner portion, for 
the diminution in size, which is observed in all the discs after 
the lapse of some hours, takes place much more rapidly and 
to a greater degree in the granulated discs than in the others. 

Together with the appearance of these spots the disc 
usually assumes a less flattened and more rounded shape. 
The granules are usually most numerous at the edge of the 
disc, where they are first observable, giving it a crenated 
appearance. Gradually, as they increase in size, the outline 
becomes sharper, till they sometimes present an almost spiked 
appearance. This change will be gone through in a period 
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varying from a few minutes to perhaps an hour. At, or 
perhaps rather before, the time when the granulated appear- 
ance is most distinct, minute holes may be observed in the 
extreme ends of the tubercles where they are thinnest. These 
holes gradually increase in size while the entire disc grows 
less. The membrane is so thin at the point, and the holes 
are at first so minute, that it 1s requisite to use a good object- 
glass to make them out satisfactorily ; a superior fifth will do, 
but an eighth is better for the purpose. 

After the lapse of some hours cracks begin to appear in the 
thicker part of the membrane between the tubercles, which 
gradually increase in width, till ultimately the disc separates 
into several pieces. Ifa little spirit of wine be added to the 
blood the entire change appears to take place instantaneously. 
Not a disc in any shape is to be seen, but there remains an 
abundance of extremely minute particles of no definite shape, 
apparently the débris of the former discs. These little 
particles I have frequently seen in recently drawn blood, 
which has been carefully preserved from all external con- 
tamination; and, mdeed, I have frequently seen them in 
actual circulation in the living body, as I shall presently 
have occasion to mention. 

The addition of mineral acids causes the discs to shrink 
up, and renders their outlines darker. Hydrochloric acid, 
especially when diluted, produces in many of the discs a dis- 
position to adhere together, which gives to each disc a sort of 
double caudate shape, like two peas joined by their larger 
ends; they are attached to one another by the smaller ends, 
and on separation resume their circular form. Nitric acid 
produces a sort of riddled appearance in the discs, which 
become full of small holes, and also appear to have the out- 
line eaten away in places. Liquor ammonie of ordinary 
strength dissolves the discs entirely, and they disappear at 
once. Those discs which are connected together in the form 
of rouleaux are much less disposed to undergo the change 
which I have described than those which are separate. 
~ | have always been anxious to discover whether any change 
‘of this description takes place while the blood is alive in the 
‘body, which, for several reasons, I at first thought not 
unlikely, especially because, upon examining the blood, as 
‘quickly as it is possible to do after beimg drawn from the 
body, I have commonly found granulated discs in very 
different stages, some much more forward than others, 
looking as if the change in the latter had commenced before 
the blood was drawn. If the blood-discs, while in the body, 
did undergo a change in any degree similar to that I have 
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described, the final stage of the process, that is, the breaking- 
up of the individual dises—owing to the motion of the blood 
in circulation—might well be supposed to be more rapid and © 
more complete; and this would account for the presence in 
blood of the minute particles before mentioned, which might 
then be regarded as the débris of previously existing discs. 
I have not, however, been able hitherto to detect any such 
alteration in the form of the discs while in actual circulation 
in the living body. 

Having often seen changes of the same nature, though 
not quite similar in appearance, take place in the discs of 
blood taken from frogs and newts, I first tried carefully if 
I could discover any granulated discs in the blood while in 
actual circulation in the web of a frog’s foot, examined in the 
ordinary way. I next tried the gills of the tadpole of the 
great water-newt (Triton cristatus), which, from their greater 
transparency, permit the individual blood-discs to be better 
seen. In neither instance could I perceive any granulated 
discs, though in both cases discs of an unusual form some- 
times occurred. I next examined the blood while circulating 
in the arteries and veins of the mesentery in kittens and 
rabbits, while under the influence of chloroform, having, in 
most cases, previously examined the blood obtained by 
pricking the skin of the animal, and found an abundance of 
granulated discs. 'The membrane of the mesentery is so thin 
as to afford the fullest opportunity of examining the individual 
discs, when the circulation is sufficiently slow, but I have 
never been able to detect granulated discs while the animal 
has remained alive, though I have often seen an abundance 
of the small particles before described in rapid circulation. 
Almost immediately after the death of the animal, many of 
the discs begin to assume the granulated appearance, whilst 
others remain unchanged. Whatever be the cause of this 
difference (which may, perhaps, depend upon the age of the 
discs, the younger ones resisting the change), exposure to the 
air does not seem to have anything to do with it, for whether 
the effect of the air is, or is not, sensible through the very 
thin membrane of the mesentery, the discs in the smaller 
vessels are all equally exposed to that effect. I make this 
remark because, from the granulated discs being always found 
to be most numerous at the exterior edge when a drop of 
blood is covered with thin glass, some difference might be 
supposed to result from the outer ones being the most ex- 
posed to the air. This position of the granulated discs may, 
however, easily be shown to depend on mechanical causes ; for 
if a piece of thin glass be raised at one end the thickness of 
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a hair, by means of a drop of dried varnish placed under the 
two corners at one end, and 4 drop of blood be then allowed 
to run underneath from the raised end, the irregular discs 
will at once be all found at the other end; they are smaller 
in size, usually free and detached; they present a rougher 
and more extended exterior surface, and they appear to be 
slightly inferior in specific gravity; when, therefore, what 
may be called a capillary rush of the fluid takes place, as it 
always does when a drop of blood is covered with thin glass, 
the granulated discs are naturally carried to the greatest 
distance. Again, there is no difficulty in obtaining dried 
blood free from granulated discs, which could hardly be the 
case if the change were occasioned by exposure to the air. If 
it be so, that no such changes as these ever take place while 
the blood is alive in circulation, the inquiry becomes com- 
paratively uninteresting, though, even then, it may tend to 
throw light upon what is the ultimate structure of the discs ; 
but having regard to the very different degree in which, after 
death, some of the discs evince a tendency to undergo the 
change as compared with others, while some resist it 
altogether; it would seem highly probable that there must 
be a corresponding difference of condition or structure during 
life, though, for the present, we may be unable to detect it. 
My opportunities have not enabled me to make comparison 
of the blood obtained from persons suffering under different 
forms of disease; but having examined it in persons of all 
ages and both sexes, obtained when the stomach has been 
full and when empty, after fatigue and after rest, and at all 
hours of the day, commonly by pricking the finger, but 
frequently from deeper incisions, and, in the case of rabbits 
and cats, obtained from various parts of the body, especially 
from the larger arteries and veins, I have never found an 
instance in which a drop of blood, placed under thin glass the 
instant it was drawn, and examined in the usual way, did not 
at once exhibit granulated discs in greater or less abundance, 
if not elsewhere, at all events at the exterior edge of the 
drop. 

In conclusion, I need hardly say that the preceding ob- 


servations are in no degree applicable to thewhite or colourless 
discs. 


j be ; _ Le a ia, 
a ret we EP. wo Bre oe toon 7 


PRAEOE, LS 
SEER 
r 


rat, beg. we 


ste fool Jo.qouh: 
pes 


a? 

: . 
at ‘ 
& 7s 

e 


: ¥y Fi : ‘y P Ri 
% é Weg AN Ary fey Sey & ae hae Cr ee Ca * 
CMA S, he fie ft Fh Ly, Bbuced wey LS a nage), AE) 


Ly 
: ee | URS ih 
ee ee eae 


CATALOGUE 


BOOKS IN THE LIBRARY 


MICROSCOPICAL SOCIETY 


OF LONDON. 


MDCCCLIX. 


LIBRARY REGULATIONS. 


THe Council have considered it expedient to make the following 
Regulations for the Management of the Library, in order to meet 
the convenience of Members, and to ensure the due preservation of 


the works contained in it,—viz. : 


1.—Books shall only be delivered to a Member of the Society, or 
to some one producing a written order from a Member, and a 
receipt shall be given by the person to whom the book is delivered 
(expressing the name of the Member for whom the book is re- 
ceived), in a book kept for that purpose. 


2.—Any Member failing to return a book on the application of 
the Council, or returning books torn or defaced, shall be considered 
hable for their value. 


3.—Books may be retained for one month, but shall then be re- 
turned on application from the Secretary, should they be wanted ; 
and at the expiration of two months all books shali be returned. 


4.—All books shall be returned on or before the Meeting in 
January, in each year, and none shall be delivered to Members from 
that date until after the General Meeting in February, in order that a 
Report may be drawn up for the Council on the state of the Library. 


5.—Any Member failing to comply with the above Regulations, 
after due notice from the Secretary, shall be fined half-a-crown for 
every month that a volume is retained beyond the time allowed, 
and the privilege of having books from the Library shall cease 
until the fines are paid and the books returned. 


The following Works are only to be lent to Members by a Special 
Order from the Council. 


EHRENBERG (C.G.). Die Infusionsthierchen. 

ALDER (J.) and A. Hancock. Monograph of the British Nudi- 
branchiate Mollusca. 

Sunuivant (W.S8.). Musci Alleghanienses. 
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ALDER (Joshua). See Ray Society. 
AttmaNn (G. J.). See Ray Society. 
American Association for the Advancement of Science. Proceed- 
ings; Fourth Meeting. Washington, 8vo. 1850 
American Geological Society. Proceedings of 1842. 
(Microscopical Papers, vol. 3.) | Washington, 8vo. 1843 
—-——— Address delivered at Boston, by Professor B. Silliman, 
1842. New York, 8vo. 1842 
(Microscopical Papers, vol. 3.) 
Art Union of London Report. London, 8vo. 1858 


Battry (J. W.). Notice of some New Localities of Fossil and 
Recent Infusoria. New Haven, 8vo. 1845 
——— On American Bacillaria. 
Nos. 1, 2, and 3, New Haven, 8vo. 1841-2 
On New Infusorial Forms discovered in Fossil Infusoria 
from Petersburg and Piscataway. 


New Haven, 8vo. 1844 

——_— On some new localities of Fossil Diatomacee in California 

and Oregon. New Haven, 8vo. 
—+—— Observations on a newly discovered Animalcule. 
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Examination of some deep soundings from the Atlantic 
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On Campyxopiscus, &c. By R. K. Grevitze, 
Ld). FR.S.H,,. Se. 


(Communicated by F. C, 8. Roper, F.L.8., &c.-) 


THE short paper which I have now the honour of laying 
before the Society contains descriptions of new species of 
Campylodiscus, of singular beauty and great rarity. The 
materials have been accumulating on my hands for a con- 
siderable time ; and as the illustrative figures are sufficiently 
numerous to fill a plate, I venture to offer them for publi- 
cation. Amongst the drawings I had prepared, was one of 
Campylodiscus striatus, Khrenb.; but Mr. Brightwell has sub- 
sequently well represented that species in Plate IX, vol. vii, 
of the ‘ Microscopical Journal.’ It required to be correctly 
figured; for the original engraving in Khrenberg (‘ Amer.,’ 
tab. ii, vil, fig. 13), than which nothing can be more obscure, 
was the only one we possessed, for that given by Kiitzing 
(‘ Bacill.,’ tab. xxvii, fig. 11) is merely a copy. Although 
very difficult to reconcile such a figure with the beautiful 
diatom itself, I believe Mr. Brightwell is correct in having 
done so. His station, as well as that given by Ehrenberg 
and Kiitzing, is Vera Cruz. My specimen was obtained from 
the washings of small algz from Jamaica. 

Campylodiscus Normanianus, n. sp., Grev.—Valve circular ; 
canaliculi 3 to 4. 1in 001", the centre occupied by a circum- 
scribed lnear-oblong depression, across which the canaliculi 
pass until they nearly meet. Diameter -0045". Pl. I, fig. 1. 

In cleanings of Spondylt ; George Norman, Esq. 

IT have much pleasure in dedicating this very fine diatom 
to my friend, Mr. George Norman, of Hull, who directed my 
attention to.it. He informs me that the shell from which he 
obtained the scrapings, yielding not only the present but two 
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other new forms, was no larger than a walnut. This may 
serve as a hint to conchologists into whose hands such shells 
as Spondyli, and others favorable to the incrustation of 
zoophytes, come in a rough state, not to throw away the 
scrapings and cleanings which may be necessary to prepare 
them for the cabinet. No locality was given with the shell 
in question; but the diatoms parasitic upon it furnish almost 
conclusive evidence that it came from the West Indies. 

C. marginatus, Johnst.? (‘ Mic. Journ., vol. vin, Pl. I, 
fig. 11).— Valve nearly circular; canaliculi 5 in O01”, less 
in length than half the radius, forming a narrow marginal 
band ; central area elliptical-oval, filled with close, transverse, 
moniliform striz, interrupted by a narrow median line of 
blank space. Diameter :0023". Fig. 2. 

In scrapings of conch-shells, Nassau, New Providence ; 
R. K. G. Californian guano; T. G. Rylands, Esq. 

On this diatom, examined and drawn many months ago, 
I had bestowed the MS. name of concinnus ; but it is pro- 
bably the same as Dr. E. Johnston’s C. marginatus, published 
in vol. viii of the ‘ Journal of Microscopical Science.” I am 
not, however, quite certam of this. There is a great dif- 
ference in regard to size; his example x 300 diameters bemg 
much larger than mine x 400. I have seen several speci- 
mens all agreeing most closely in every particular. The 
introduction of my own figure in this place may serve to 
throw some light on the question, and to confirm the species. 

C. imperialis, n. sp., Grev.—Valve circular; canaliculi 
more than one third the length of the radius, 3 in -001", 
forming a marginal band; central area broadly elliptical, 
filled with narrow, transverse, moniliform striz, interrupted 
by a narrow median line of blank space. Diameter :0055”. 
Fig. 3. 

Sli scrapings of conch-shells, Nassau, New Providence. 

The sheil-cleanings mm which I was so fortunate as to 
detect this truly splendid species, were kindly presented to 
me by Mr. George Norman. After cleaning and preparing 
them by the usual processes, I obtained sufficient material 
for mounting nearly twenty slides, and it is remarkable that 
almost every slide contains something peculiar to itself. In 
one slide only does a perfect example of the species now 
figured occur. In the general appearance of the marginal 
band it resembles C. imbatus of De Brébisson, but differs 
materially from that diatom on a closer examination. There 
is a sort of mmute secondary band, composed of a series of 
bifid segments, alternating with the canaliculi at their base, 
which gives a highly ornate character to the margin. The 
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striation of the centre is somewhat obscure. ‘The lines are 
fine, and rather close, and the moniliform character appears 
in certain lights to be produced by minute, subremote puncta, 
planted, as it were, on the striz. 

C. notatus, n. sp., Grev.—Valve nearly circular; canaliculi 
numerous, about 12 in ‘001’, in length more than half the 
radius; central area an oval space, traversed vertically by a 
very thick bar, which is dilated and crescent-shaped at each 
end. Diameter 0018” to 0023’. Fig. 4. 

In cleanings of Spondyli ; George Norman, Esq. 

A very singular species, distinguished at once by the 
marking of the centre, which Mr. Norman aptly compares 
to the figure of a dumb-bell. 

C. ambiguus, n. sp., Grev.—Valve nearly circular; cana- 
liculi distant (about 22), reaching nearly to the centre, 
partially interrupted at about the middle of the radius; the 
centre furnished with an oblong depression, within which 
is a short, linear-elliptical median blank line. Marginal 
striz 1] in -001". Diameter about -0028”". Fig. 5. 

In washings of small alge from Jamaica; R. K.G. On 
Spondyli (fragment) in a slide communicated by Mr. George 
Norman. 

An exceedingly curious species, presenting an aspect at 
once suggestive of an affinity with Surirella fastuosa. This is 
chiefly owing to the small number of the canaliculi, and to the 
singular interruption in their continuity. They are firm and 
strong at their internal extremity; and at a point about the 
middle of the radius, deviate shghtly from the straight line, 
as if they were going to fork or become inflated, as in 
Surirella fastuosa. The margin, however, is that of a Cam- 
pylodiscus, and the valve is very considerably curved. It is 
a highly graceful species. 

C. diplostictus, n. sp., Norman.—Valve nearly circular ; 
cellules linear-oblong, in pairs, forming long radiating lines, 
which at the margin alternate with one or two short ones. 
Diameter -0055” to -0070". Fig. 6. 

From Ascidians, Shark Bay, on the west coast of Australia ; 
Dr. Macdonald; kindly communicated by George Norman, 
Esq. 

It will be immediately perceived that while this magni- 
ficent species approximates to C. cribrosus, it is strikingly 
distinct. In the species just mentioned, the cellules are, as 
described by Professor Smith, irregularly circular; in Mr. 
Norman’s diatom they are regularly narrow oblong, so 
regular, in fact, as to form pairs throughout the whole length 
of the radiating lines; then. instead of the cellules being 
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laterally some distance apart, as in C. cribrosus, they are so 
closely united in C. diplostictus as to cause the lines to look 
like double filaments divided by transverse septa. The long 
lines, besides, alternate regularly at the margin with one, or 
occasionally two short ones, reminding the observer of the 
lamelle of an Agaric. The shorter lines vary in length from 
a fourth to nearly a third of that of the long ones, which has 
the effect of causing the latter to seem very remote from each 
other at their inner extremity. ‘The central blank space is 
more or less rounded or oval, and in size is usually somewhat 
less than a third of the entire diameter of the disc. 

C. Kittonianus, n. sp., Grev.—Valve circular; canaliculi 
3 in ‘001"”, more than half the radius, fringed with mimute 
transverse strie for two thirds of their length. Diameter 
0058". Big. 7. 

On Tridacna, West Indies; F. Kitton, Esq. On Spondyli ; 
George Norman, Esq. 

This is the most remarkable species which has come under 
my observation. The canaliculi are exceedingly sharply 
defined, and are singularly conspicuous for about two thirds 
of their length, by being furnished with a sort of ridge or 
crest of minute strize. In a vertical aspect (as im the middle 
canaliculi of the valve) these minute striz entirely cross the 
part, and have the effect of increasing its diameter; but 
when viewed in profile, the striz are seen to constitute a 
raised crest, very much resembling a long, narrow, one-sided 
brush, the naked portion of the canaliculus representing the 
handle. The valve is considerably curved and concave; and 
in the central space there is a broad vertical bar, dilated at 
top and bottom, as in C. notatus, only less conspicuous, and 
composed apparently of merely a thicker and more opaque 
substance than the rest of the central area. I apprehend, 
however, that no dependence can be placed on this cha- 
racter ; for in several specimens of Campylodiscus stellatus, — 
which I have recently had an opportunity of examining, 
through the kindness of Mr. T. G. Rylands and Mr. Kitton, 
no two are alike in the characters afforded by the central 
markings. 

Of the noble species before me I observed a single frag- 
ment in one of Mr. G. Norman’s slides obtained from the 
cleanings of Spondylt. 
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Nores on Diatomacex found near GamBia,O. By Professor 
Hamitron L. Smiru, of Kenyon College, Gambia, O. 


(Communicated by E. G. Lobb, Esq. Read Nov. 15, 1859.) 


Tue few slides sent herewith may be acceptable to the 
Society as representatives of aquatic genera and species 
common in the interior of the United States. The slides are 
numbered at the right-hand top; they are mostly balsam 
mounted, a few are mounted dry, and a few in distilled 
water. 

1. Meridion circulare.-—Exceedingly abundant, and always 
found attached to the same conferva; it has occurred also 
with very long stipes, say three or four times the length of 
frustule. Generally, quick-running streams. 

2. Gomphonema anomalum, n. sp.—This Gomp., to which 
I have attached the provisional name “‘ anomalum,” was found 
conjugating, single frustules producing single sporangia, 
contrary to the hitherto observed Gomphonema. ‘The spe- 
cimen was prepared by burning on the glass cover. It is 
same as No. 82. 

3. Gomphonema ovatum, n. sp.—Found conjugating (same 
as No. 16), prepared by burning on the cover; double sp. I 
have given to this the provisional name “ ovatum.”’ 

4. Stauroneis—Supposed to be sporangia of Phene- 
centera ; may be new, however, it is much coarser, and varies 
somewhat in outline. 

5. Surirella, &c. 

6. Diatoma tenue-—Prepared by burning. 

7. Cocconema cymbiforme.— Found conjugating. (See 
after No. 40.) 

8. Gomphonema dichotomum, &c. 

9. Gomphonema sarcophagus ? Greg. 

10. Eunotia, &e. 

11. Collotonema vulgare.—This is the diatom most abun- 
dant here, and is found in almost every stream. Striz about 
77 in ‘001"; prepared by burning. It sometimes forms thick 
skins of several layers, and when placed in quiet water throws 
out little tufts or “papille”’ towards the light, almost colourless 
except at their summit, which becomes almost black by the 
aggregated diatoms; these papille are from 4 to } in. in 
length. No. 22 is the same in fluid, showing the curious 
encysting which sometimes occurs. This encysting is quite 
common among the diatoms, but has no relation to con- 
jugation, as supposed by Smith, in 8. B. D. (remarks on 
S. radians). No. 21, 8. capitata, will be found to contain 
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bundles of once encysted masses, still adherent after boiling 
in acid. The phenomena attending this encysting I hope to 
present to the Society at some future period, and its signi- 
ficance. 

12. Cocconeis, &c. 

13. Fragillaria capucina.—Contains small distorted Sy- 
nedra, and new Pinnularia ; also Gomphonema, No. 2, and sp. 
frustules. 

14. “ Near centre run,” five miles from Gambia. 

15. Synedra vitrea, Kitz. ? 

16. Gomphonema.—Same as No. 3. 

17. Himantidium, &c. 

18. Meridion circulare. 

19. Pinnularia—nova ?—Resembles Gibba and divergens. 

20. Meridion constrictum.—FYound stipitate. 

21. Synedra captata, &c. 

22. Collotonema vulgare.—Encysted. 

23. Collotonema minutum.—Fluid. 

23* ms po Deys'4 

This remarkable object is found in great abundance in an 
iron spring, forming thick skins; when fresh there is no 
difficulty in tracing tubular structure. The dry specimen, 
prepared by burning, will task the resolving powers of best 
objectives. I have been unable to “raise a ripple” on it; 
it is on sufficiently thin glass to use ;1,th; burnt on the cover 
itself. Have found it conjugating. 

24. Stauroneis acuta, &c. 

25. Gomphonema olivaceum. 

26. Nitzschia linearis. 

27. Orthosira ovichalcea.—Formed, not only with walls, like 
Melosira varians, but with internal cells, as mentioned by 
Smith, 8. B. D., in connexion with Mendior. This formation 
of internal cells, which may be observed in No. 80, and which 
occurs in Fragillaria capucina, is undoubtedly interpreted 
right by Mr. Ralfs, ‘ Microscopical Journal,’ vol. vi, p. 14. 

28. Mansfield—Contains P. obturatum of Sull. 

29. Gomphonema, un. sp.—Found conjugating ; 1t resem. 
bles No. 2, but is smaller, and has double sporangie; the 
specimen was prepared by burning, and a little circle scratched 
on the cover will point out conjugating specimens. I have 
named it provisionally ‘“ paradoxum.”’ 

30. Meridion constrictum.—Developed into a straight fila- 
ment. Notice the nodules alternate at top and bottom. 

31. Meridion constrictum.—Prepared by burning. 

32. Gomphonema.—Same as No. 2. 

33. Meridion constrictum.— Distorted. 
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34. Hpithemia, &c. 
35. Cocconema cistula, &c. 
36. Cymbella Helvetica, &c. 


37. oS maculata. 
38. Fragillaria constricta.—Prepared by burning. 
39. ‘s Balsam ; on boiling in acid the 


filament is destroyed ; truly fragile. 
40. Hyalodiscus californicus—Simply enclosed as good 
test for one-fifth, and to fill box. 


Nore To No. 7. 


Within the small circle scratched on the cover will be found 
a very large and pretty Collotonema, as yet rare here, though 
abundant in gatherings made near Montreal, U. C., by my 
friend Dr. Wormley. I have found it in the tubes, and call 
it C. Sullwvantia, in compliment to N. Sullivant, Esq., of 
Columbus, O. I regret that the limited time I have had to 
prepare these notes makes them so brief, but hope ere long to 
communicate more fully. I have little doubt that I have 
completely traced the passage from the sporangial frustule to 
the parent, thus completing the broken chain. Within the 
large sp. frustule, which hes apparently dead for awhile, like 
a resting spore, there forms a perfect individual, subsequently 
free by opening of the sp. shell; and in the three cases in 
which I have traced it, viz., Coc. lanceolatum, Gomph. 
acuminatum, and Navicula cuspidata, there was produced but | 
a single frustule, just half size, from each sporangium. I am 
still investigating this point. 


I forgot to say a beautiful Amphiprora, much larger and 
finer marked than the 4. paludosa of Smith, occurs sparingly. 
I hope to send specimens soon. I think it is A. ornata of 
Bail. 
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On the S1ticrous Oreanisms found in the Dicrstive Cavities 
of the Satvez,* and their relation to the Fuint Nopu.es 
of the Cuatk Formation. By Surgeon G. C. Watticu, 
M.D., Retired List H.M. Indian Army. 


(Read December 14th, 1859.) 


However difficult may be the task of investigating suc-_ 
cessfully the phenomena peculiar to the minute animal and 
vegetable forms by which we are immediately surrounded on 
land, it is trifling im comparison with the task of conducting 
similar investigations at sea. The haunts of the organisms 
frequenting our streams, lakes, rivers, and even the shallower 
seas, are all fixed by something hke definite boundaries, within 
which we may generally assure ourselves of their presence, 
or, if needs be, devise means for their capture. - Not so, how- 
ever, with the minute inhabitants of the open sea; for, there, 
we are at once met by a series of most perplexing obstacles 
to research ; and, did no mdirect means present themselves 
whereby it might be carried on, the prospect would, in all 
probability, be hopeless. But, fortunately, we possess, in 
some of the lower forms of animal life, a class of microphagic 
collectors, who, living in the element surcharged with the 
material we seek for, gather it together for their sustenance, 
and are, at the same time, easily captured. The Salpz stand 
foremost amongst those creatures, being almost universally dis- 
tributed through the open sea, and frequently occurring in such 
vast multitudes, as to cover the surface for many square miles, 
and impart to the water the consistence of a jelly. Indepen- 
dently, therefore, of the interest which has attached to the 
Salpeze, simce Chamisso discovered, in their reproductive pro- 
cess, the remarkable phenomena to which he applied the 
term “ Alternation of generations,” they exhibit a faculty of 
the highest value to the microscopist ; and there cannot be a 
doubt that, under a systematic examination of the Salpean 
alimentary matter, obtained from various latitudes, we should 
speedily be enabled to accumulate a mass of facts, not only 
of importance to microscopical science, but to the natural 
history of the sea generally. 

I am somewhat desirous of laying stress on this source of 


* Although the Salpe are especially referred to in this communication, 
in order to avoid repetition, it is intended to embrace under this head, the 
whole of the molluscoid tribes that frequent the open sea in shoals, and live 
upon the microscopic organisms it contains. 
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information, inasmuch as I conceive that a large class of 
minute structures, and especially of Diatomacez, the exist- 
ence of which has hitherto been unrecognised, occur in the 
open sea, as strictly free-floating independent organisms; and 
that extended inquiry will prove this class to be quite as 
numerous and interesting as any With which we are already 
familiar. 

In another paper, on the Distribution and Habits of the 
Pelagic Diatomacez (a copy of which I shall have the honour 
of presenting to the Society in a few days), I have endeavoured 
to show that a vast number of these organisms are peculiar 
to the open sea, and that they possess a sufficient degree of 
buoyancy to enable them to live and move amongst its waters 
without the aid of any supporting body whatever. I have 
also pointed out the causes upon which I consider this buoy- 
ancy depends, with my reasons for assuming that the move- 
ments of which these pelagic forms are in a special degree 
capable, and by means of which their bathymetrical range, 
under different circumstances, is determined, are entirely 
independent of the ordinary to-and-fro motile power shared 
by them, in greater or lesser degree, with all other free forms 
of Diatomacez. I should not, however, refer to this paper, 
were I not desirous of showing the important part performed 
by the Salpz in the accumulation of the deep-sea deposits ; 
and had not certain facts presented themselves, in connexion 
with the Salpz material generally, which tend to throw hght 
on the occurrence of Xanthidia in the flints, and, if I mistake 
not, on the concretion of the flints themselves. 

On subjecting to pressure the small nucleus seen at one 
extremity of a Salpa, an ochreous-coloured pulpy mass 
escapes. Placed under the microscope, this is found to 
consist of a gelatious-looking basis, throughout which are 
interspersed numerous minute granules, mostly of a yellowish 
hue, and consisting of particles of sarcodic and endochromic 
substance, extracted by the Salpa from the animal or vege- 
table structures upon which it subsists. The larger bodies 
mixed up with the gelatinous basis, consist chiefly of Diato- 
macee, Foraminifera, Polycystina, Acanthometre, spicules of 
Thalassicolla, Dictyocha, and minute sponges, Xanthidia, oil- 
globules, and a host of doubtful objects, to which it would be 
difficult to assign either a name or a position. They all bear 
with them, however, unmistakeable evidence of having been 
taken from the waters around im a living condition, the soft 
parts of some being still intact, both as regards substance 
and colour; whilst others present themselves more or less 
freed from their soft parts. In the case of the Diatomacee, 
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so complete is the solvent action of the Salpean stomach, 
that, although protected by their siliceous shell, the cell-con- 
tents are, at times, so completely removed as to give the 
frustules the appearance of having been subjected to boiling 
acids. When we take into consideration then the enormous 
destruction and renewal of these microscopic organisms that 
must constantly be gomg on, in order to provide food for the 
vast assemblages of Salpz referred to; and, further, when 
we reflect that the Salpz and other molluscoid creatures con- 
stitute in turn the almost entire source of food to the gigantic 
Cetaceans of the same seas, we are surely warranted in as- 
suming that a powerful influence must be exercised on the 
deep-sea deposits by the exuviz derived from these combined 
causes. 

I shall now proceed to describe some of the most interest- 
ing forms of Diatomaceze, alluding but cursorily to such 
minor forms as only deserve notice from their frequent occur- 
rence or simple novelty; and reserving for future notice 
a large number of highly curious mixed forms, which it would 
be impossible to embrace within the limits of this paper with- 
out omitting the last portion of my subject, namely, the rela- 
tion that appears to exist between the siliceous material 
referred to and the nodular flints of the Chalk. 


Coscinopiscus, KAr. 


C. Sol, nu. sp.—Valvular disc surrounded by a broad mem- 
branous ring, the surface of which presents numerous radiating 
lines. Valve precisely as in C. radiatus. 

Total diameter ‘0016 to ‘0050; diameter of central portion 
0020 to -0025.. Pl. Ii, figs..1, 2. 

From Salpze, Bay of Bengal and Indian Ocean. April, 
1847. $ 

The remarkable appendage to the valvular disc at once 
serves to distinguish this beautiful diatom from all its allies. 
Indeed, at first sight, it presents us with so anomalous-look- 
ing a feature, as to render it doubtful whether it ought to be 
referred to the genus indicated. I shall show, however, that . 
the membranous appendage is, after all, but a modification of 
structure found in other forms, and that the central disc is so 
identical in character with the well-known species, C. eccentri- 
cus as to leave no room for question. 

On subjecting the frustule to acids, the membranous ring 
is at first simply detached ; after a while it is dissolved, and 
the central disc then becomes indistinguishable from small 
valves of C. eccentricus. The ring is hyaline, and free from 
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markings, with the exception of the lines referred to. These 
take their rise from a row of minute marginal puncta, and, 
in like manner with the latter, vary im number in different 
specimens. Where they emerge from the disc, they present 
the appearance of being puckered or folded, becoming gra- 
dually lear as they approach the outer margin of the ring. 
In specimens preserved in their original state in fluid, both 
valves may be seen to possess the ring. It is evidently, there- 
fore, an emanation from the valvular disc, and not from the 
connecting zones; and it may be regarded as a modification 
of that portion of the primordial utricle which invests the 
minute marginal apertures of the valve, and which, in the 
filamentous, stipitate, and sessile forms, assumes the nature 
either of an elastic cushion, a stipes, or a pedicle. 

Of the highly elastic character of these extra-frustular pro- 
ductions we find abundant evidence in the tenacity with which 
the filamentous species cohere by one or both their angles, 
as in Himantidium, Fragillaria, and Diatoma; im the manner 
in which the long-stipitate species sustain their heavy burden, 
as in Acnanthes and Striatella; in the modification of the 
same structure observed in the highly elastic tubular sheath 
of Schizonema ; in the matrix of the frondose forms, as in 
Mastogloia, Dickieia, and Berkleyia ; in the nidus of all spo- 
rangial frustules or cells; and still more remarkably, as I 
conceive, in the delicate enveloping medium of Bacillaria. 

On referring to the description given in the ‘ Synopsis of 
British Diatomacee,’ vol. 1, p. 9, of the movements observed 
in Bacillaria paradoxa, the author remarks that “if the fila- 
ment, while in motion, be forcibly divided, the uninjured 
frustules of each portion continue to move as before, proving 
that the filament is a compound structure, notwithstanding 
that its frustules move in unison.” Now it is difficult to 
reconcile the view of a compound structure, as here conveyed, 
with what we know of the ordinary diatomaceous frustule, 
unless by admitting the presence of a highly elastic and deli- 
cate investing membrane, such as I contend for. In the 
usual acceptation of the term, all filamentous forms are com- 
pound ; and yet, in no other diatom do we discover the very 
remarkable combination of movements witnessed in B. para- 
doxa. 

I have tried to prove, in the paper already spoken of, that 
endosmotic and exosmotic action cannot possibly account either 
for the motions seen in B. paradoxa, or indeed in any other 
diatom with which we are acquainted ; and that, in order to 
explain the ordinary movements, and also those very striking 
secondary movements exhibited by objects in the immediate 


40 Waxticy, on Siitceous Organisms. 


vicinity of a free-moving diatom, and which are unquestion- 
ably associated with it as cause and effect, we have no alter- 
native but to admit the existence, although as yet undetected, 
of highly attenuated prehensile filaments, in virtue of which 
the diatom itself moves, and produces the movements we ob- 
serve in surrounding particles.* The grounds upon which I 
rest my view are wholly based on the behaviour of the diato- 
maceous frustule with reference to such particles. This may 
probably be looked upon as assuming more than is warranted 
without ocular proof of the existence of the organs alluded 
to. I can only reply that the assumption is supported by 
stronger and more tangible proof than the theory of endos- 
motic and exosmotic action; which is, after all, nothing more 
than an assumption. In favour of the former view, there 
exists strong presumptive proof. In favour of the latter, not 
only is presumptive proof deficient, but such other evidence 
as can be brought to bear upon the question, tends at once to 
disprove its correctness. This I will endeavour, as briefly as 
possible, to demonstrate. 

In general terms, endosmotic and exosmotic action may be 
defined as the effort whereby two fluids, of different densities, 
and which happen to be separated from each other by an 
animal or vegetable membrane, slowly commingle, and acquire 
the mean between their two original densities. Such an action 
is constantly going on in all living animal and vegetable struc- 
tures, and, without doubt, in those we are more immediately 
discussing. The various processes of assimilation, absorption, 
and secretion are most powerfully influenced by it. But all 
I contend is, that this kind of action is not that whereby the 
peculiar movements of the Diatomacez are effected. 

Were these organisms bicellular or multicellular, mstead 
of being unicellular, or were the motions invariably exercised 
in only one given direction of the frustule, such action might 
possibly be taken to account for them. But there is no con- 
dition of the frustular contents which can impart the alter- 
nating character we see to the movements ; unless, indeed, we 
admit the primordial utricle to be a bicellular structure, or 
that the terminal apertures of the frustule have the faculty 


*% 


* The movements of particles of matter, backwards and forwards, along the 
edges of the frustule, are evidently produced by different organs to those 
which influence the movements of particles towed along at a distance from 
it, inasmuch as they are carried on during the progress of the diatom, and 
often in a direction opposite to that it is pursuing. Judging from the 
manner in which these marginal movements of frustules take place, it would 
seem probable that the organs consist of an extremely minute series of 
extensile tubular suckers, similar to those of the Echinide. 
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of alternately opening .and closing ; for either of which con- 
ditions there does not appear to exist a shadow of proof or 
even probability. 

I would here mention having, very recently, been enabled 
to trace the circulation, most distinctly, im frustules of Pleu- 
rosigma angulatum, kindly sent me in a living state by Mr. 
Harrison, of Hull. The current invariably flows in one di- 
rection. At the hyaline extremity of the frustules of this 
species the course of the minute granules, carried round by 
the protoplasmic current within, was most palpable. It is 
precisely similar in character to the circulation in Closterium ; 
the granules, however, being much smaller, and the current 
being uninterrupted by the presence of the terminal vesicles 
of the desmidiacean form. The course of the circulation, in 
the immediate vicinity of the terminal nodules, never varied 
during the change of direction of the frustule ; thereby afford- 
ing the most convincing proof that no alternate endosmotic 
and exosmotic action could be influencing its movements. 

Again, if we refer to the experiment made by the author 
of the ‘ Synopsis,’ to test the presence or absence of any ex- 
ternal ciliary apparatus in the Diatomacez,* we find that the 
colouring particles of carmine and indigo exhibited no trace 
of the currents, which must have been recognisable had ciliary 
apparatus been in operation. And yet it does not appear to 
have occurred to the acute writer mm question, that as such 
currents, no matter how produced, are easy of detection under 
the microscope, they ought, by a parity of reasoning, to have 
made themselves manifest from the action of the minute jet 
of fluid adduced as the result of the assumed endosmotic and 
exosmotic action ; or, to put the case still more forcibly—it 
must be evident that a jet of fluid, determined by the alternate 
operation of endosmotic and exosmotic action, at each terminal 
aperture of the frustule (granting the existence of such action 
for argument’s sake), of sufficient energy to propel it along, 
must of necessity have been more than sufficient to cause the 
dispersion of such extremely minute bodies as the particles of 
carmine or indigo employed. The test adduced to disprove 
the existence of ciliary apparatus, becomes, therefore, con- 
clusive also against the theory it was intended to support. 

In the case of elongated prehensile filaments, on the other 
hand, currents could not be produced. In some of the 
Monadine, and in Peranema, we may observe the kind of 
filament pointed to, and that it serves to propel the creature, 
and perform its office, without giving rise to any current 


* ¢Synopsis Brit. Diatom.,’ vol. i, Introd., p. 23. 
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whatever. It is unnecessary to touch qn the rhythmical alter- 
nating nature of the movements of the Diatomacez ; we have 
many examples of analogous action, in both the animal and 
vegetable kingdoms. For, whether we examine the heart’s 
action of one of the most highly organized animals, or the 
contractile vesicle seen in the animalcule, and even in some 
forms of the early vegetable cell, we are met by the same 
wondrous fact, and perplexed by the same insurmountable 
difficulty. 


Hemipiscvus, nov. gen., Wall. 


Frustules free. Valve arcuate, with a marginal nodule. 
Cellulation hexagonal, radiate. 

The valvular structure of this genus indicates a very close 
affinity to Hupodiscus, and the discoidal forms generally. 
Its peculiar outlime, and the invariable character of the 
unequally developed connecting zones, distinguish it from 
that genus. We have examples of similar unequal develop- 
ment in the connecting zones of some Surirelle, Gomphonema, 
Podosphenia, Rhipidophora, Licinophora and Meridion ; in all 
of which genera the “ cuneate” character of the frustule is, 
in a great measure, due to its occurrence. 

He cuneiformis, n. sp.—Valves arcuate, with a slight in- 
flation and nodule at the centre of the plane margin; and a 
row of marginal puncta. Valve slightly convex at its margin. 
Cellulation distinct; hexagonal; largest at centre, from 
whence the cells radiate. Connecting zones broadest on the 
convex aspect of the frustule, the section of which 1s, accord- 
ingly, cuneate. Length ‘0017 to (0056. Diameter of valve 
0010 to 0025. Pl. II, figs. 3 and 4. 

From Salpe, ah of Bengal and Indian Ocean. April, 
1857. 

This species aneastits great variation in size. In general 
shape the frustule corresponds with that of the Brazil nut of 
commerce ; the flat sides representing the valvular surfaces, 
and the broad convex back the broad portion of the connect- 
ing zones. Sometimes, however, the valve attains a much 
more arched character, and then appears almost semicircular. 

I have repeatedly observed detached valves of this form in 
several of the guanos. As seen in these, the valves might 
readily be mistaken for abnormal varieties of a Triceratium ; 
and it is just possible, therefore, that the Triceratium semi- 
circulare of the Bermuda deposit, described and figured by 
Mr. Brightwell in the ‘ Microscopical Trans.’ (vol. 1, p. 256) 
may belong to this genus. In the figure appended to Mr. 
Brightwell’s paper, the arrangement of the cells seems to 
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tally in every point, the general outline differing only as 
regards the central convexity of the plane margin and the 
absence of the nodule. The same remark apples to Ehren- 
berg’s Triceratium obtusum, which is akin to Mr. Bright- 
well’s form. (Vide ‘Mikrogeologie,’ t. 183—49.) 


STIGMAPHORA, nov. gen., Wall. 


Frustules free, naviculoid. Valves lanceolate, ‘‘loculate.”’ 
Loculi with central and marginal puncta. 

From the very hyaline nature of this diatom, and its oc- 
curring somewhat rarely, the precise structure of the locu- 
lated portion is perhaps doubtful. The resemblance to 
Mastogloia is apparent, rather than real, for the subjoined 
reasons :—The supplementary nodules, which may be ob- 
served in one species, in the course of the median line, are 
obviously repetitions of the ordinary terminal and central 
nodular processes. Now each “ loculus” presents a minute 
nodule of precisely similar aspect at its centre. When the 
frustule is seen im a front view, the nodules of the median 
line and the loculi appear in the same plane. It is difficult, 
therefore, to conceive that the one set of nodules should 
belong to the valvular structure, whilst the other forms 
portion of an annular appendage. But, under any circum- 
stances, the nodules of the loculi, and those elsewhere met 
with, afford a marked character whereby this genus may be 
distinguished. 

S. rostrata, n. sp.—Valves lanceolate and suddenly con- 
tracted half-way between the centre and extremities of the 
valve, so as to make the latter seem rostrate. Valve slightly 
inflated at its central margin. Loculi in two pairs. Seen in 
the side view they appear like two small pyriform cells, 
united by their bases, and situated just within the inflation. 
Median line with from three to ten supplementary nodules, 
arranged equidistantly along the rostrate portion of the 
valve. 

Front view, linear lanceolate, truncate at the ends; 
median lines being distinguishable within the valve, and 
parallel to its margins. Length :0038; breadth ‘0006. Figs. 
5 and 6. 

From Salpz, Bay of Bengal and Indian Ocean. April, 
1857. 

S. lanceolata, n. sp.—Valves lanceolate, extremities acute. 
Loculi as in first species, but with an additional minute 
nodule on their inner convex margins. Median line without 
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supplementary nodules. Front view as in last species, with 
the last exception. 

Var. 2, with two minute nodules, in juxtaposition, half- 
way between central and terminal nodules of the median line. 

Length :0038 ; breadth ‘0007. Figs. 7 and 8. 

Habitat with the last. 


ASTEROMPHALUS, Khr. 


The next forms to be noticed belong to the genera 
Asteromphalus and <Asterolampra of Ehrenberg. Before 
describing them, however, it is necessary that I should state 
the grounds upon which I have ventured to revise the 
characters of these two genera, and to ignore the supple- 
mentary genus Spatangidium, more recently established by 
M. Brébisson. It is not without considerable hesitation 
that I attempt to modify the classification offered by Dr. 
Greville in the ‘Transactions’ of the Society, only a few 
months ago (‘ Trans. Microscop. Soc.,’ vol. vu, p. 157). That 
hesitation is, nevertheless, in some degree lessened by the 
knowledge that Dr. Greville’s views have undergone an 
alteration since the appearance of the paper referred to; and 
by the hope that the opportunities I have had of examining 
a very large number of recent specimens of both genera, may 
obtain for me some claim to be heard. 

The characters of Asteromphalus are—“ Frustules singie, 
equally bivalve, circular; valves marked with alternate rays, 
forming a double star; central rays (imperfect septa) not 
reaching the margin, two of them parallel, the others 
diverging; marginal rays broader, smooth, flat, one being 
absent or so far obsolete, that the two central rays inclosing it 
become parallel ;”— 

Whilst in Asterolampra the characters are— Free; frus- 
tules single, equally bivalve, circular; central portion imper- 
fectly divided by thin septa, which do not reach the margin, 
but alternate with rays extending to the margin, unsupported 
by septa” (‘ Microg. Dict.’) 

M. Brébisson’s sub-genus Spatangidium was devised in 
order to separate such forms as have the rays arranged 
excentrically from those in which they are arranged centri- 
cally, the “ secondary or umbilical’ rays being very properly 
ignored. 

Dr. Greville, again, proposes to modify M. Brébisson’s 
characters by placing, under Asteromphalus, such forms as 
have their discs “ finely granulated,” and a “ centrical or ex- 
centrical hyaline area ;” whilst Spatangidium includes the forms 
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with “ distinctly areolated discs” and “ an excentrical hyaline 
area.”” 

The confusion into which these genera have fallen appears 
to have arisen from the fundamental error of viewing the 
sutures of the basal portion of the true rays as “‘ secondary 
or umbilical rays.” Omitting, for a moment, the question as 
to the true nature of the “ septa,” or “imperfect partitions,” 
spoken of by Ehrenberg, and assigned by him both to 
Asteromphalus and Asterolampra, a marked character exists 
by which alone these two genera may be distinguished from 
each other. It consists in the presence, in the first-named 
genus, of that ray variously designated as the ‘ median,” 
“nuclear,” and “ obsolete”? ray ; and for which I propose to 
substitute the name basal ray, from the true rays being 
always arranged around or upon it. But in addition to this 
primary character it will be found, on looking at the front 
view of frustules of the two genera, that an important 
generic character may be derived from the mternal structure 
of the valves ; “ the imperfect partitions’? beg seen to dip 
down towards the interior of the frustule of Asteromphalus, 
whilst they do not occur, at all, in Asterolampra, save as 
linear markings similar to those seen on the external surface. 

Simple repetition of parts, such as the rays of these 
genera, and trifling modifications in outline, must be looked 
upon as insufficient bases for specific distinction. In like 
manner the centrical or excentrical arrangement of the rays 
is a character on which no reliance can be placed, as both 
may be seen to occur in different imdividuals mdubitably 
belonging to the same species. Asa general rule, a certain 
degree of excentricity must exist, as the natural result of the 
presence of a basal ray. Nor could it well be otherwise, 
when we reflect that the diatomaceous frustule, once formed, 
admits of no change of structure, and that the excentricity 
is therefore the result, and not the cause, of the peculiarity 
in the basal ray. That some definite function is performed 
by the rays must be inferred from the fact that, in numerous 
specimens preserved in balsam, some of the rays may be seen 
filled with an air-bubble, proving that they are tubular. But 
so long as the true and basal rays do not deviate in structure 
from their normal types, mere number, and the simple 
amount of excentric arrangement, may safely be regarded as 
depending on causes not of a constant character.* The rays, 


* In the October number of the ‘Quarterly Journal of Micros. Science,’ 
Mr. Roper, whilst commenting upon Mr. Johnston’s paper, draws attention 
to the fact. of Mr. Shadbolt having pointed out, some years ago, the “ alter- 
nate disposition” of the valves in Asterolampra. The same structure has 

VOL. VIII. g 
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both in Asteromphalus and in Asterolampra, are formed upon 
the same general plan. They consist of an expanded base, 
by the margins of which they are united together, or to the 
basal ray; and of the free hyalme arm which is directed 
towards the circumference of the valve. The curvature oc- 
casionally seen in the last-named portion of the rays is 
extremely variable in extent. The connecting sutures, on 
the other hand, afford a tolerably constant character, and are 
important, Iasmuch as on the shape of the connected por- 
tions of the rays depends their contour. The basal rays also 
yield good characters, their capitate extremities bemg either 
wholly or partially overlapped by the true rays, and being 
either angular, clavate, emarginate, or simply elongated. 


AsTEROMPHALUS, Ehr. 


Frustules free ; disciform. Valves orbicular, sub-orbicular, 
or oblong, with an indefinite number of hyaline rays ar- 
ranged round the capitate extremity, or one or more basal 
rays. Front view of frustule exhibiting “ imperfect septa.” 
Cellulation of inter-radial spaces hexagonal. 


Section I.—Basal ray single. 


A. imbricatus, n. sp.—Rays numerous, arranged more or 
less excentrically round the clavate elongated extremity of 
the basal ray ; one ray opposite to and continuous with the 
basal ray. Sutures angular. 

Var. 6. Sutures plane. 

Var. y. Capitate extremity of basal ray emarginate. 

This remarkably beautiful disc presents us with one 
extreme of the series, of which A. sarcophagus, a species 
immediately to be noticed, constitutes the other. The basal . 
ray bemg directed towards the observer, the true rays on 
either side, gradually diminish in size till they reach the odd 
ray, which is only about half the size of the largest one. 
The arrangement is thus rendered very excentrical. Ex- 
tremity of basal ray much produced. Cellulation conspicuous. 
Diameter of valve ‘0029. Fig. 9. 

From Salpz, Bay of Bengal. April, 1857. 

A. elegans, Grev.—This form represents a variety of Dr. 


also been noticed, in a few species, by other observers since Mr. Shadbolt’s 
discovery. It will be found, however, I believe, in most discoid forms, 
although only observable in those that have conspicuous markings and 
hyaline valves. It certainly occurs in Eupodiscus, Asterolampra, Campy- 
lodiscus, and in the sigmoidally bent form of Biddulphia turgida. In the 
last two, the valves are placed at right angles to each other. : 
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Greville’s; the capitate extremity of basal ray being laterally 
emarginate, central suture plane, others angular. Diameter 
‘0021. Fig. 10. 

From Salpz, Indian Ocean. 

A. malleus, n. sp.—Rays linear, in two or more pairs, 
arranged on each side of the malleiform extremity of the 
basal ray. Upper (@. e. inner) edge of basal ray free. 
Cellulation very conspicuous. Sutures plane. Diameter 
0021. Fig. 11. 

From Salpz, Indian Ocean. May, 1857. 

A. sarcophagus, n. sp.--Valve oblong, with a slight constric- 
tion near each extremity. Basal ray plane, and continuous 
with one of the true rays. Sutures plane. Cellules very 
large. 

The broadest portion of this species is always towards the 
extremity opposite the basal ray, thus giving the valve a 
somewhat pyriform or sarcophagus-like shape. Length 
‘0018; breadth ‘0009. Fig. 12. 

Indian Ocean. From Salpe. May, 1857. 


Section I1.—More than one basal ray. 


A. Grevillii.—Basal rays three in number, united at the 
centre of valve. by their capitate bases, and forming a 
Y-shaped figure. The remaining (eight) rays having cuneate 
bases, which are arranged between the angles formed by the 
decussation of the basal rays. Sutures of true rays plane. 

The free portions of both sets of rays are of the same size, 
_ and suddenly expand, giving a circular aspect to the central 
part of the disc. Diameter (0025. Fig. 15. 

Indian Ocean. May, 1857. | 
I beg to associate this beautiful diatom with the name of 
one of our oldest and most acute microscopic observers. 


ASTEROLAMPRA, HAr. 


Frustules free; disciform. Valves orbicular or sub- 
orbicular, with an indefinite number of hyaline rays, which 
are united together by their angular bases. Basal ray absent. 
Cellulation of mter-radial spaces hexagonal. Free margin 
of rays granulated. 

A. Marylandica, Khr.—The only species noticed by 
Kutzing is the fossil one described under the above name by 
Ehrenberg, the number of rays being restricted to eight. 
Specimens in my possession exhibit six, seven, and twelve 
rays, without the slightest structural difference. Figs. 13 
and 14 are appended in order to show the wide range of form 
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assumed by the rays in these diatoms; the rays in the first 
bemg almost rhomboidal, whilst those in the second are 
almost linear. The figures clearly prove that the so-called 
“umbilical rays” are merely the sutures of the bases of 
the rays. 

Fig. 18, var. 8. Diameter -0015. 

Fig. 14, var. y. Diameter -0019. 

Bay of Bengal, Indian Ocean. From Salpz. — 

Chetoceros bacteriastrium, n. sp.— Filament. cylindrical. 
Valves more or less cup-shaped, discoidal. With from four 

to twelve marginal awns. 

The valves in this species resemble Mr. Shadbolt’s genus 
Bacteriastrium so closely, as to leave no doubt of both belong- 
ing to the same form. ‘The varieties are very numerous, but 
differ only in number of awns, and their simple or furcate 
character. Size extremely variable. 

Very frequent and abundant. 

Atlantic. From Salpe. Figs. 16 and 17. 

Chetoceros boreale, Bailey.—This form is figured in order 
to show the cup-shaped structure of the valves, and the 
cylindrical connecting zones. 

Very frequent. 

Atlantic. From Salpe. Fig. 18. 

Triceratium punctatum, nu. sp.—Valve with a minute horn 
at each angle, and a line of marginal puncta. Cellulation 
minute, radiating from centre. Diameter ‘0012 to ‘0015. 
Fig. 21. 

Bay of Bengal, Indian Ocean, Atlantic. From Salpe. 

Frequent. 

Coscinodiscus radiatus, Ehr.—A small variety, with a 
crenate border within the margin. Diameter ‘0010. Fig. 22. 

Bay of Bengal, Indian Ocean. From Salpe. 

Synedra doliolus, n. sp.—Frustules linear, frequently form- 
ing a cask-shaped group, by their adherence after division. 
Valve sub-arcuate. Pseudo-nodule absent. Striz 30 in 
°001. Length -0020 to :0050. 

Bay of Bengal, Indian Ocean, Atlantic. From Salpz. 

Common. Fig. 19. 

This form is unquestionably a free species, and may be 
placed under Synedra provisionally. 

Nitzschia lanceolata, Sm.—A variety with the striz ar- 
ranged in quincunx, what under certain aspects gives the 
appearance of oblique striation. Length ‘0060 to ‘0075. 
Striz 48 in O01. 

Bay of Bengal, Indian Ocean, Atlantic. From Salpz. 

Frequent. Fig. 20. 
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The history of the fossil Xanthidia of the Cretaceous flint 
nodules has hitherto been beset with a most perplexing diffi- 
culty. Apart from the much-vexed question as to the 
manner in which the siliceous element of the nodules 
became aggregated into masses, so as to enshroud these struc- 
tures, the occurrence of organisms, held to be strictly in- 
habitants of fresh water, in deposits of unquestionable marine 
formation, presented an ample field for discussion and con- 
jecture. The Desmidiacee, of which family the Xanthidia 
constitute the sporangia, are thus described by Mr. Ralfs: 
** All the family are inhabitants of fresh water. Mr. Thwaites, 
indeed, has gathered two or three species in water slightly 
brackish, but the same species are also found in localities 
remote from the sea. Certain marine objects that have been 
classed with the Desmidiez have the internal matter of a 
brown colour, but these belong to the Diatomacez.’’* 

In order, therefore, to account for their occurrence amongst 
purely marine deposits, it was deemed necessary to assume that 
they had been washed down by rivers or floods, or transported 
by winds from the land to the sea ; where, after gradually sub- 
siding, they became incorporated with the siliceous material 
in which they were found imbedded. The tough, semi-horny 
texture of their outer covering, and well-known power of 
withstanding extreme climatic changes, seemed to fayour 
this idea of their mdestructibility, even under conditions so 
opposed to those in which they originally lived. But the 
explanation was, at best, unsatisfactory. 

The discovery of two well-marked varieties of Xanthidia, 
im a recent state, amongst the alimentary contents of the 
Salpe, was, therefore, fraught with no slight interest. From 
the condition of their endochrome it is certain they had but 
recently been inclosed in the cavities of these creatures ; and 
from the situation in which they were discovered, it 1s equally 
certain that they could not have been derived from fresh- 
water sources by any of the agencies above referred to. But 
whether or not these bodies are the sporangia of genuine pelagic 
Desmidiacee, they certainly exhibit an identity of appearance 
and structure with the fossil forms, too striking to admit of 
question. The probability, however, of their being true 
pelagic representatives of this family is greatly enhanced by 
the occurrence, in the same material, of bodies closely resem- 
bling the Closteria. These have only been met with sparingly, 
and it has been impossible, therefore, to determine their 
nature with certainty. But the strongest evidence in favour 
of their identity with the fossil Xanthidia is derived from 


* Ralfs’ ‘ British Desmidiex.’ Introd. p. 2. 
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their association, in the recent state, with other organisms, 
such as Diatomacee, Foraminifera, and Acanthometre, whose 
fossil remains, in like manner, occur associated with them in 
the fiints. The question as to their being true sporangia of 
Desmidiacee becomes, therefore, of secondary importance. 

On endeavouring to identify, if possible, the Xanthidia of 
the Salpz material with some of the described fossil forms, 
I was struck by the marked resemblance the first species, 
figured by Mr. H. H. White (in the ‘Trans. Micros. Soc., 
for 1847, vol. 1, p. 77), bore, not to my Xanthidia, but to 
Coscinodiscus Sol. The central portion, as rendered m the 
figure, certainly exhibited no trace of hexagonal cellulation, 
such as is to be found im all the Coscinodisci. But the 
peculiar membranous expansion, and its ragged border, tallied 
in so precise a manner with certain specimens of C. Sol 
that had become partially dried, by accident, on the slides 
containing them, that, on turning to the letter-press, it was 
with no small pleasure the following passages struck my 
eye. 

«<< X. vestitum, so named from the transparent membrane 
which extends beyond the body” and again, “It has the 
appearance rather of a superficies or disc, than of a solid 
body.” 

All doubt on the question has been set at rest, however, 
inasmuch as, through the politeness of Mr. White, I have 
had an opportunity of inspecting the identical specimen from 
which the figure referred to was drawn; and, not only has 
my examination confirmed the first impression, but lent strong 
additional testimony in its favour, the membranous expansion 
of the fossil specimen proving to be unquestionably double, 
as is the case with the recent one. 

In sections of flint in my possession, the remains of the 
obliquely truncate cylinders of Rhizoselenia and spicula of 
of Acanthometre may be distinctly recognised. Both these 
forms are also plentifully found, im a recent state, in the 
Salpze stomachs. But, as in the case of the fossil disc m Mr. 
White’s collection, ail trace of markings on the siliceous 
envelopes are lost. The soft contents have retained the 
original outline, and the geometrically arranged spicula of 
Acanthometra are represented by the dark metamorphosed 
eranules of sarcode, which, in the living condition of the 
organism, had occupied its tubular cavities and nucleus. 

In the recent state the siliceous organisms had been asso- 
ciated with the Xanthidia. In the fossil state, they still 
were found together. But whence had vanished the beautiful 
and very conspicuous network of the disc? It had yielded 
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to the same sequence of disintegration and reconstruction 
that had been undergone by every siliceous particle consti- 
tuting the nodule which enveloped it. And imperishable 
though the material, both in its former and present state, all 
trace of its exquisite structure had been obliterated; whilst 
the delicate fabric it once served to support alone remained to 
tell the wondrous history. 

I have alluded in a previous part of this paper to the food 
of the Salpze and other pelagic creatures bemg composed, m a 
great measure, of Diatomacez and other siliceous-walled 
organisms. I have pomted out in what inconceivably vast 
multitudes the Salpz are met with; and endeavoured to esta- 
blish some relation between the siliceous exuvie of these 
creatures, and, on a yet vaster scale, the exuvie of the 
gigantic. cetaceans that feed, in turn, upon the Salpe, 
with the siliceous material to be found m the deep-sea 
deposits. 

But another most important and interesting point demands 
notice. Namely, the extent to which, by these combined 
operations, the siliceous particles may become accumulated 
mto masses, elther by chemical combination or simple elective 
affinity, so as to account for the layers and nodules of flint 
which occur mm the Chalk formation. 

Few subjects, probably, have given rise to greater difference 
of opinion and discussion than the flmts in question. Pro- 
fessor Hhrenberg has stated an opinion that the flint nodules 
and layers of the British Chalk formation have becn derived 
by some metamorphic process from strata of Diatomacee, 
which have disappeared under its action. 

Again, it is believed by some eminent geologists that flints 
are ageregations of silex, round some organic nucleus, such as 
sponges, pieces of coral, shell, and the hke; and that such 
aggregation took place whilst the silex was held in a state of 
solution by the waters of the deposit. But this view can 
hardly be said to account, in a satisfactory manner, for the 
segregation of the siliceous compound into distinct masses and 
layers, such as are to be found im the Chalk formation, and 
which impart to it a degree of stratification. 

Others regard the action as one of molecular affinity. 
“There appears no evidence,” says Mr. Brande, “ of its (the 
Chalk) having been precipitated from chemical solution ; but, 
on the other hand, it bears marks of a mechanical deposit, as 
if from water loaded with it in a state of fine division. And 
upon this principle, some gleam of lhght may perhaps be 
thrown upon the enigmatical appearance of the flints; for 
it is found that if finely powdered silica be mixed with other 
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earthy bodies, and the whole diffused through water, the 
grains of silica have, under certain circumstances, a tendency 
to aggregate into small nodules ; and in chalk some grains of 
quartz (fragments of siliceous spicule, &c.) are discover- 
able.”’ 

This theory, no doubt, is perfectly correct as far as it goes ; 
and the agency described does, in all probability, perform a 
part in the segregative disposition of the flimt formation. 
But, when it is taken into consideration that a state of unde- 
viating repose 1s maintained in the depths at the bed of the 
ocean, and that the calcareous particles, which go to form the 
Chalk, are deposited in a pulpy mass, presenting a homoge- 
neous surface upon which any foreign deposit would be 
equably distributed, it is clear that other agencies must also 
be at work in order to produce the results observed. Under 
such a state of repose, were the tendency of the minutely 
divided particles of silex to aggregate together the sole agency 
in the flint formation, we should find the concretions obeying 
some general law as to size, shape, structure, and position. 
But no such connexion can be traced. The masses are dis- 
tributed in layers, and these do not present themselves equally 
throughout the Chalk formation. I am aware it has been 
asserted that the siliceous beds of Diatomaceze of the South of 
Europe and the North of Africa are of later formation than 
the Chalk. But the Chalk itself yields sufficient evidence of 
the presence of diatomaceous and other minute siliceous 
organisms in the waters of that period. The occurrence im a 
fossil state in the Chalk, and, as I have shown, in the flint 
itself, of forms living at the present time, indicates that the 
sea abounded with the same kind of siliceous organisms m 
those times as in the present. And, on the other hand, there 
is no evidence to prove that the waters of the Cretaceous period 
were more profusely charged with silex m a state of solution 
than the waters of the existing seas. So that the simple 
molecular affinity of the siliceous particles for each other, 
although operating ‘‘ under certain circumstances,” cannot be 
accepted as the principal agency by means of which they have 
been aggregated together, through vast undisturbed spaces, 
in the irregular manner in which they are discovered in the 
Chalk formation. 

In the guanos, although on a very limited scale, this 
ageregative tendency may be detected. In this kind of 
deposit masses may often be found composed wholly of 
cohering frustules of Diatomacez. The Rhizoseleniz occur 
thus impacted together, forming small bundles, and possessing 
considerable cohesive force. It is worthy of notice that these 
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are the forms which were observed by me in the Bay of 
Bengal and Indian Ocean, floating near the surface in calm 
weather, in flocculent masses, from one to three inches long ;* 
and that, although not seen floating in the same condition on 
the Atlantic side of Africa, I have repeatedly taken numbers 
of the larger Salpze, of six or seven inches in length, whose 
digestive sacs contained hardly any thing else. When swal- 
lowed by sea-birds, and freed from the nutritive material 
supplied by the bodies of the Salpz, these masses would 
naturally cohere in the manner described ; and it is highly 
probable, moreover, that the coherent tendency would be 
much increased by the partial conversion of a portion ito 
soluble hydrates or silicates, the cementing property of which 
compounds is well known. 

This cohesive quality has been noticed also by the late 
Professor Bailey, of New York, as occurring in several 
diatomaceous deposits, but especially m that of California. 
Professor Bailey observes, “‘Some of these masses I endea- 
voured to break up by boiling in water and in acids, and also 
by repeated freezing and thawing when moistened, but with- 
out good results in either case. At last it occurred.to me 
that the adherence might be due to a slight portion of a 
siliceous cement, which the cautious use of an alkaline solution 
might remove without destroymg any but the most minute 
shell of the diatoms. As the case appeared a desperate one, 
a heroic remedy was applied, which was to boil small lumps 
of the diatomaceous mass in a strong solution of caustic 
potass or soda. ‘This proved to be perfectly efficacious, as the 
masses under this treatment rapidly split up along the planes 
of lamination, and then crumbled to mud.” + 

Now bearimg in recollection this primary tendency of 
siliceous particles to cohere, let me review for a moment the 
conditions that present themselves to our notice. 

We find that the siliceous particles of the Diatomacee, 
Polycystina, Acanthometre, and Sponges exist not only in a 
state of the utmost purity, but that they occur precisely in 
that state of minute subdivision which favours the solvent or 
ageregative process in an eminent degree. We see that they 
are gathered together by the Salpz, in the first instance, 
from the element in which they live, and that they are freed 
of all, or nearly all, their soft portions, by the action of the 
digestive cavities of these creatures. We find that the 


* «Trans. Micros. Soc.,’ vol. vi, p. 84. 
+ ‘American Journal of Arts and Sciences,’ 2d Series, vol. xxi, May, 
1856. 
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Salpze again, in Inconceivably vast numbers, afford almost the 
entire food of the largest orders of cetaceans; and I there- 
fore think we are able to infer, with certainty, that, in the 
complex stomachs and intestines of the latter, the further 
process of aggregation of siliceous particles goes on upon a 
gigantic scale, aided by the presence of the alkalies, and that 
the aggregated masses being voided at intervals, slowly sub- 
side, without disruption, to the bed of the ocean. 

It must also be borne in mind that the whales are gre- 
garious animals, frequenting particular latitudes at particular 
seasons, and migrating under certain circumstances ; and that 
to the operation of these causes the irregular character of any 
exuvial deposits might naturally be referred. And lastly, 
that it is by no means essential that chemical forces should 
operate upon the siliceous aggregations, whilst yet within the 
intestinal canal of the cetaceans, to such an extent as to 
render their concretion at all complete. But there can be 
no difficulty in conceiving that during the passage of such 
ageregations through their cavities a sufficient degree of 
chemical action might take place to ensure their continuance 
in the aggregated state until they reach the pulpy cretaceous 
stratum destined to be their final resting-place ; whilst amidst 
the undisturbed quietude of those depths each fragment of 
the numberless forms of organic life, with which the seas of 
the secondary epoch teemed, would naturally become a 
nucleus, around which the still plastic siliceous material 
might slowly gather and consolidate. ; 

The coprolites, derived from another series of oceanic 
monsters that frequented the seas of the same epoch, furnish 
us with an analogy, m so far as the deposition of animal 
exuviz in masses and at great depths is concerned. But in 
this case the nature of the exuvie left little to be done, 
either by chemical or mechanical action, after their extrusion. 

None of the theories hitherto offered have indicated, in a 
satisfactory manner, any means whereby the siliceous ele- 
ments could reach the sea-bed in already aggregated masses. 
It is essential, I conceive, that a certain amount of aggrega- 
tion should take place in those masses before arrival at this 
stage of their history. For, as already stated, had the 
cohesive tendency of the siliceous particles alone determined 
the character of their formation, the nodular concretions 
must of necessity have been found arranged in obedience to 
some definite law, both as regards distribution and structure. 

The theory now offered is by no means intended to super- 
sede others, but only to be auxiliary to them, by pointing out 
an agency through which the widely scattered siliceous parti- 
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‘and rendered sufficiently coherent to admit of their reaching 
the sea-bottom without absolute disruption. 


XANTHIDIUM. 


Xx. ?—Cell sub-spherical, with from eight to ten long 
tapering spines, the extremities of which are dichotomously 
divided. Endochrome (as taken from the Salpze stomachs) 
of a pale yellowish-green colour, generally shrunk to a 
slight extent. Cell-wall exhibiting the primordial utricle and 
a stout horny external (cellulose) layer continuous with the 
~spmes. Diameter of cell -0012; total diameter -0038. 
(Fig. 23.) 

Bay of Bengal and Indian Ocean. April, 1857. From 
Salpee. 

Fig. 24: represents X. vestitum, as copied from Mr. White’s 
figure. 

Fig. 2 represents a frequent form of C. Sol, im which the 
proportion between the size of the disc and membranous ring 
approaches very closely to that seen in the fossil. 


On Triceratium Arcticum. By F.C.8. Ropsr, F.L.S., &c. 


The genus Triceratium was first proposed by Professor 
Ehrenberg, in a paper read before the Berlin Academy in 
1839, to include a class of forms which he stated to be free or 
non-concatenate. | 

Well known as the large and peculiar species of this genus 
have been, from that time to the present, to those who have 
studied this class of alge, it is a remarkable fact, that all the 
well-known species, such as Triceratium favus, alternans, 
striolatum, &c., which occur in the tidal harbours and estuaries: 
of our coasts, have been met with merely as scattered speci- 
mens in the mud, and never in a living state, or attached to 
larger algee, as is frequently the case in the genera Biddulphia, 
Amphititres, and Isthmia. 

Relying on this negative evidence, all writers on Diato- 
macez have followed the German Professor in describing the 
genus as non-concatenate, and in the synopsis of Professor 
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Smith we find it included amongst the free forms of his first 
sub-tribe, though differing widely in general structure from 
all the other genera included in it. 

The only statement that has been published, tending to 
throw light on the mode of growth of the larger species of 
Triceratium, is in the introduction to Mr. Brightwell’s valu- 
able synopsis of the genus, published in 1853, in ‘ Micr. Jour.,’ 
vol. 1, p. 246, where, in alluding to a species named by him 
“ Arcticum’”’? (from its having been brought home by Dr. 
Sutherland from Beechy Island, in the Arctic seas), he 
says, “ The frustules of this species were found in a mass, 
unmixed with any other species of Diatomacez; many of the 
perfect frustules have the endochrome in them, and when 
examined as first received, had very much the appearance of 
being attached to a small alga found with them.” Professor 
Smith had evidently entertained the idea that this might 
generally be the case; as m the ‘ Synopsis,’ vol. 1, which 
appeared before Mr. Brightwell’s paper was published, he 
says, “The frustules are probably at first attached to larger 
algee, but I have been unable to determine this pomt, from 
the isolated specimens which have fallen under my notice.’’* 

Since Mr. Brightwell’s paper, no further advance has been 
made in our knowledge of the mode of growth of the well- 
determined species of Triceratium, though the same author, 
in describing some gatherings made by Colonel Baddeley, has 
figured two peculiar forms under the names of 7. undulatum 
and T. malleus, which were found im a living state and in 
filaments.t It will, however, require a more extended exami- 
nation of the structure and habits of this group, before they 
can be decidedly admitted into the present genus. 

The general structure of the valves in Triceratium, the 
horn-like processes at the angles, the frequent occurrence of 
spines on the surface, and the strongly siliceous and frequently 
reticulated connecting membrane, are so similar to that in 
Biddulphia, that I had long entertained the opinion that they 
were closely allied to that genus ; and any one referring tothe ~ 
figures of the perfect frustules given by Mr. Brightwell in his 
‘Synopsis’ of the genus, especially in ‘Mic. Jour.,’ vol. i, 
t. iv, fig. 5 a, and ‘ Mic. Jour.,’ vol. iv, t. xvii, fig. 11 6 and fig. 
9 6, or who has examined with a moderate power those of T. 
striolatum in the Thames mud, will see at once how closely 
they approximate on the F.V. to the frustules of Biddulphia. 

From a careful consideration of these structural peculiarities, 


* ¢Smith’s Syn.,’ vol. i, p. 26. 
+ ‘Mic. Jour.,’ vol. vi. p. 153. 
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(although in the absence of any direct proof), I stated in a 
paper read before this Society last year, that Triceratium, in 
any good natural arrangement of the genera, ought-to be placed 
as intermediate between Amphitetras and Biddulphia*—imn 
fact, the more extended knowledge we now have of the curious 
four-sided frustules that occasionally occur, of which four 
have been recorded as established varieties of T. favus, arma- 
tum, formosum, and Arcticum, would tend to show a very 
close affinity to the former genus. co Rik 
The object of the present communication is, to show that Tri- 
ceratium has always been erroneously, considered a free form. 
Through the kindness of Dr. Walker-Arnott and Professor 


Busk, I have had lately placed in my hands some small frag- 
ments of a Laomedea 


from Vancouver’s 
Island, with nume- 
rous specimens of a 
Triceratium attached 
to it, and the frus- 
tules are clearly united 
by their angles into a 
zigzag filament, as in 
the annexed figure, by 
a short thick gelati- 
nous cushion or stepis, 
exactly as occurs in 
Amphitetras. In 
some few cases I have 
found frustules subdi- 
viding, and the per- us 
sistence of the connecting membrane as in Biddulphia, is 
another most important fact to be taken into consideration 
in locating the genus im any natural arrangement of the 
class; and shows, I consider, that there can be now little, 
if any, hesitation in removing it from Professor Smith’s 
first sub-tribe, and placing with its natural allies in his fourth. 

With respect to the species to which these frustules can be 
referred, there appears to be some little confusion, which it 
would be well to clear up. Mr. Brightwell, in a paper dated 
June, 1853, has described a species under the name of T7i- 
cerattum Arcticumt, but appears to have made some error in 
the measurement, as, though stated to be only 52,th of an 
inch in diameter, the valves which he kindly sent to me have 
distinct, though small, reticulations, and the diameter is 1th 


TRICERATIUM ARCTICUM, X 45. 
VANCOUVER’S ISLAND. 


* © Mic. Jour.,’ vol. vu, Trans. M. Soc., p. 21. 
T ‘ Mic. Jour.,’ vol. i. p. 250, and t. iv, fig. 11 @ and 6. 
VOL. VIII. h 


58 Rover, on Triceratium Arcticum. 


of an inch: his figures and description are, however, sufficient - 
to identify the species. 

‘In October, 1853, Professors W. H. Harvey and J. W. 
Bailey, in describing some species of Diatomaceze adhering to 
or entangled in alge, brought home by the United States’ 
Explormg Expedition under Captam Wilkes, U.S.N., have 
described a species as Triceratium Wilkesii, from Puget’s 
Sound,* and also a form under the name of Amphitetras 
Wilkes, which has been found with most of the known 
gatherings of the Triceratium, and is now generally considered 
a four-sided variety of the same species. 

Tam not aware that any of the origmal gathering of this 
-species has been sent to this country ; but Dr. Arnott informs 
me that some logs of wood were imported into Liverpool some 
little time back from Puget’s Sound, attached to which were 
some zostera leaves and small zoophytes, and from a_ boiling 
made of them were obtained both triangular and square forms, 
which agree with the descriptions given by Prof. Harvey and 
Bailey, and show that these species are clearly identical with 
that previously described by Mr. Brightwell as 7. Arcticum. 

It follows from this, that the Triceratium Wilkes and 
Amphitetras Wilkesit of Harvey and Bailey must be cancelled 
altogether, and the name of Arcticum be retained, to include 
the species from both localities on the ground of priority. 
The species from Vancouver’s Island is identical in structure 
with the preceding forms, and though the figures given by 
Mr. Brightwell in ‘ Mic. Jour., ’ vol. 1, t. iv, fig. lla@ and 6, 
are sufficiently characteristic, I give rather a fuller specific 
character to assist identification for the future. 


Triceratium Arcticum, Brightwell. 


Valves, with slightly convex or straight sides, with small 
but distinct areolations, radiating in lines from the centre, 
and becoming very minute at the angles, which are obtusely 
rounded, and slightly enlarged ; connecting membrane with 
similar reticulations to the valve, arranged in transverse lines. . 
Diam. ‘0105 to ‘0054 ofan inch. Syn. 77i. Wilkes H and B. 

Var .3. Four angles. Syn. Amphitetras Wilkesu, H and B. 

Marine, Beechey Island, Arctic Regions ; Puget? s Sound ; 
Vancouver’s Island; and in a fossil state at Monterey Bay. 

. Triceratium Montereyii, though.somewhat similar in struc- 
ture to Arcticum, is readily distinguished, from having an 
elevation or boss on the centre of the valve. 

T. condecorum differs in the absence of the minute reti- 
culations at the angles, and T. striolatum from the angles 
being produced into horn-like processes. 


* Mic, Jour.,’ vol. il, p. 94. 
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List of DiatomacE® occurring in the neighbourhood of Hull. 
By Grorcre Norman, Hsq., Hull. 


(Communicated by Dr. Lankester. Read January 11th, 1860.) 


Fottowine the example set by Mr. Comber, in his excellent 
“ List of Diatomacez, of the neighbourhood of Liverpool ”’ 
(Transactions of the Historic Society of Lancashire and 
Cheshire.—Vol. xi.), I have, in the following Paper, attempted 
to give as complete a list as possible of the Diatomacez of 
Hull and neighbourhood. | 

In so doing, I have not been so much influenced by the 
desire to make the paper of so much interest to Diatomists in 
general, as to compile a list which will be found serviceable 
to those who may wish to study and collect the forms occur- 
ring in this particular locality. Apart from this, however, the 
list may have its use (as far as it goes) in being a record of 
the local distributions of these beautiful forms. 

On referring to Mr. Comber’s list, it will be seen, that 
Liverpool and neighbourhood furnishes 257 species—a large 
number certainly, but falling considerably below the number 
detected in this locality. This may be partly owing to the 
area included in my list, being somewhat larger than the 
limit taken by Mr. Comber; nevertheless, I may fairly say, 
that the neighbourhood of Hull is peculiarly rich in Diato- 
mace ; furnishing, as it does, nearly 400 species. 

_ It may be here remarked, that (with the exception of one 
haul off Flambro’ Head) dredgings on our coast are untried. 
Sand gatherings which have yielding Dr. Donkin and others 
so many novelties have also been scarcely tried—These two 
methods, if properly carried out, would in all probability con- 
siderably increase the number of species. 

It is also very likely that I have overlooked many forms 
which would otherwise have been recorded, had the time of 
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observation extended over a longer period of time. The 
following species were collected by myself (with the few ex- 
ceptions I have mentioned) within the short period of little 
more than three years. 

It may perhaps be objected to, that species have been in- 
cluded which strictly speaking have not occurred in this 
neighbourhood. JI allude here to the various forms collected 
from Ascidians taken from Oysters, dredged some 30 miles 
from the Humber mouth; but when I state that these Asci- 
dians may always be found on Oysters in the Hull market 
during the winter months, I think the objection is overruled. 
Again, I have thought proper to include one or two species 
collected in the Docks from the bottoms of vessels recently 
arrived from abroad. In so doing, my object has been to 
point out this source for many interesting forms, and to sti- 
mulate others to examine vessels arriving in our various ship- 
ping ports. Dialoma hyclinum and Hyalosira delicatula have 
occurred to me copiously in such localities. 

I have already stated, that—with few exceptions—the 
species enumerated in the following list have been collected 
and identified by myself, consequently I alone am responsible 
for the correctness of the same. 

The exceptions are the species and localities furnished by 
Mr. Robt. Harrison, and Dr. Munroe, to whom my best 
thanks are due. 

It will be seen that I have included the Genera Rhizoso- 
lenia, Dicladia, Chetoceras, Syndendrium, and Bacteriastrum, 
which may or may not with propriety be considered as true 
Diatomaceee. ‘They are however, in my opinion, so closely 
allied that I have not hesitated to admit them. 


Epituemia, Kiitzing. 


E. turgida, Sm.—Not uncommon. Risby Pond. Peat Deposit, 
Hornsea. Plentiful in a pond, Stepney Lane. 

fi. Westermantit, Sm.—Rare. North Humber Bank, Dr. 
Munroe. 

E. Hyndmanu, Sm.—Rare. Peat Deposit, Hornsea. 

i. granulata, Kiitz.— Rare. Hornsea Mere. Hornsea Deposit. 

E. Zebra, Kiitz.—Not uncommon. Hornsea Meer. Driffield. 
River Hull, Wawne. 

EL. Argus, Sm.—Rare. Hornsea Deposit. 

LE. alpestris, Sm.—Rare. Hornsea Deposit. , 

E. proboscidea, Kiitz.—Local. Tetney Lock. Hornsea De- 
posit. 

&. Sorex, Kiitz..-Rare. Pond in Stepney Lane, copious. 
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. Musculus, Kiitz.—Not uncommon. Brackish marsh, Tet- 


ney Lock. Timber Pond, Victoria Dock. Ditch near 
Stoneferry. 


. constricta, Sm.—Rare. Brackish marsh, Tetney Lock. 


Brackish Ditch near Stoneferry. North Humber Bank, 
Dr. Munroe. 


. gibba, Kitz —Not unfrequent. Risby Pond. Driffield. 


Brackish pond near Tetney. 


. ventricosa, Kiitz.—Not uncommon. Risby Pond. Brack- 


ish marsh, Tetney Lock. Salt-water Ditch, Stallingbro’. 
River Hull, Wawne. Hornsea Peat. 


. marina, Donk.—Rare. Sands, Hornsea. 


CymBeuia, Agardh. 


C. Ekrenbergu, Kiitz.— Not uncommon in fresh water. 


Hornsea Peat. Cottingham. Spring Ditch. 


C. cuspidata, Kiitz.—Not uncommon, but never abundant. 


Saltersgate. Harrogate. Frequent in gatherings, 
Cottingham. 


C. affinis, Kiitz.—Local. Abundant in a gathering near 


Harrogate. 


C. maculata, Kutz.—Frequent. Pure, in a ditch running 


from Anlaby to Hessle Road. Beverley. Cottingham. 
Haltenprice. Reservoir Waterworks. 


C. Helvetica, Kutz.—Rare. Rocky stream, Saltersgate. Spring 


Ditch. Market Weighton Canal. 


C. Scotica, Sm.—Rare. Rocky stream, Saltersgate. Ditch, 
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Cottingham Road. 


. ventricosa, Kutz.—Not uncommon. Pond, Skirlaugh. 


Inglemire Lane, near Cottingham, pure. Benningholme. 


Ampuora, Ehrenberg. 


. ovalis, Kutz—Common in almost every fresh-water 


gathering ; more rarely in brackish water. 


. affinis, Kitz.—Not unfrequent in brackish water. Ditch 


near Stoneferry. Humber Bank. Tetney. 


. kyalina, Kutz.—-Frequent. Humber. Pure in a salt- 


water pool, Grimsby. 


. salina, Sm.—Not unfrequent. Victoria Dock Timber 


Pond. River Hull, near Stoneferry. 


. tenera, Sm.—Common in salt-water Pools and Ditches. 


Dairycoates under Railway arch. North Humber Bank, 
pure. River Hull, near Stoneferry. 


. costata, Sm.—Rare. Behind the Garrison, Dr. Munroe. 
. minutissima, Sm.—Fresh water. Cottingham. Beverley 


Parks, near Woodmancy. Springs, Newbald. 
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. n. §. with capitate extremities. Growing on wallin a Fern 
and Orchid stove. 

. gquadrata, Greg.—Rare. Ascidian gatherings. 

. arenaria, Donk.—Rare. Sands, Hornsea. 

. iittoralis, Donk.—Rare. Sands, Hornsea. 

. crassa. Greg,—Rare. In Ascidians. 
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Cocconezis, Ehrenberg. 


C. Pediculus, Ehr.—Very common in most fresh-water 
gatherings. Pure, Cottmgham Beck, on Cladophora 
Waterworks reservoir. Beverley. River Hull. . Cot- 
tingham, &c. 

C. Placentula, Ehr.—Very frequent. Cottingham. MHalten- 
price. Wawne. Pure on Cladophora, Harrogate. Water- 
works reservoir. ; 

C. Thwaitesiit, Sm.—Rare. Ditch, Cottingham-road. Springs, 
Newbald. 

C. Scutellum, Ehr.—Common on Cladophora rupestris. Filey. 
Flambro’ Head. Stomachs of Ascidians. 

C. diaphana, Sm.—Rare. Hornsea Deposit. Brackish ditch, 
Marsh Chapel. 


Coscinopiscus, Ehrenberg. : 


. minor, Ehr.—Rare. Ascidians. 

. minor, Kiitz.— Rare. Inaslide from the Humber gathered 
by Dr. Redfern in 1853, and sent to me by Professor 
Arnott. 

C. radiatus, Ehr.—Common in Ascidian gatherings. Dredg- 
ings off Flambro’ Head. Rare in Market Weighton 
Canal. Rare in Reservoir Waterworks, where the salt 
water unfortunately sometimes has access. 

C. eccentricus, Ehr.—Very common in Ascidian gatherings, 
often very pure. 

C. Concinnus, Sm.—Frequent in Ascidians, sometimes very 
large. 

C. Rarity. Ehr.?—Ascidians. Very rare. 

C. ovalis, Roper.—Very rare in Ascidian gatherings. 

C. Normani, Greg.—Frequent in Ascidian gatherings. 

C. Labyrinthus, Roper.—Very rare in Ascidian gatherings. 

C. centralis, Ehr.—Frequent in Ascidians. 


OH 


Evropiscus, Ehrenberg. 


E. Argus, Ehr.—Not unfrequent in Ascidians. Dredgings 
off Flambro’ Head. 


Norman, on Diatomacee. 63 


E. fulvus, Sm.—Very plentiful and fine in Ascidians. 

FE. crassus, Sm.—Ascidian gatherings. Sands, Hornsea. 
Stoneferry. 

E. sculptus, Sm.—Rare. Ascidian gatherings. 

E. tesselatus, Roper.—Very abundant and fine in Ascidians, 
sometimes nearly pure. 

E. Ralfsii, Sm.—Rare. Ascidian gatherings. 


Actinocycius, Ehrenberg. 


A. undulatus, Kitz.— Very frequent m Ascidian gatherings. 
Stoneferry, rare. Dredgings Flambro’ Head. Filter 
Waterworks, rare. 


TRIcERATIUM, Ehrenberg. 


favus, Ehr.—Very rare in Ascidians. Single frustule, 
Walls of Victoria Dock. 

alternans, Bailey.—Frequent in Ascidian gatherings. 

striolatum, Ehr.—Rare in Ascidians. 

armatum, Roper.—Very rare in Ascidians. 

undulatum, Brightwell.—Very frequent in Ascidians. 


Cyctoretta, Kiitzing. 


C. Kitzingiana, Thwaites—Very common in fresh and 
brackish water. Spring Ditch. Cottingham. Tetney. 
Stoneferry. Market Weighton Canal. Wawne. 

C. minutula, Kiitz.— Frequent in the Hornsea Deposit. 

C. operculata, Kiitz.—Frequent in clear Ditches. Spring 
Ditch. Cottingham. Ripley. Pure in a Drinking 
Trough for Poultry. 

C. rotula, Kiitz.— Rare. Market Weighton Canal. Hornsea 
Deposit. 

C. punctata, Sm.—Very copious and fine in a gathering made 
in the Market Weighton Canal, near the River Foulney, 
attached to Myriophyllum and Potamogeton. 

C. Dallasiana, Sm.—Rare. In a ditch running from Stone- 
ferry to Sutton. 


Campytopiscus, Ehrenberg. 


C. costatus—Frequent. Spring Ditch. Plentiful in an Iron 
spring, Haltenprice. Springs, Cottingham. Springs, 
Newbald. Market Weighton Canal. Hornsea Deposit. 
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C. Hodgsonii, Sm.—Not unfrequent in a Dredging made off 
Flambro’ Head. } 

C. spiralis, Sm.—Not unfrequent in boggy places. Iron 
spring, Haltenprice, copious. Boggy. place, Skirlaugh. 

C. cribrosus, Sm.—Not unfrequent in salt-water Pools and 
Ditches, Humber Banks. Market Weighton Canal. 
Marfleet. | 

C. parvulus, Sm.—Rare. Ascidian gatherings. 

C. decorus, Bréb.—Rare. In an Ascidian gathering. 


SURIRELLA, Turpin. 


S. biseriata, Bréb.—Not uncommon in fresh and even in 
brackish water. Cottingham. River Hull. Market 
Weighton Canal. Wawne Ferry. 

S. linearis, Sm.—Not unfrequent in fresh-water localities, but 
always sparse. Cottingham. Beverley Parks. Wawne 
Ferry. Hornsea Deposit. Market Weighton Canal. 

S. turgida, Sm.—Very rare in brackish water. River Hull, 
northward of Stoneferry. North Humber Bank, Dr. 
Munroe. 

S. splendida, Kitz—Not frequent. Spring Ditch. River 
Hull, near Stoneferry. Market Weighton Canal. 

S. nobilis, Sm.—Not unfrequent. Hornsea Deposit. Cot- 
tingham. Market Weighton Canal. Stoneferry, &c. 

S. striatula, Turp. — Not unfrequent in brackish water. 
Stallingbro’. River Hull, near Stoneferry. Humber 
Banks. Market Weighton Canal. 

S. Gemma, Ehr.—Very frequent in salt-water Pools. North 
Humber Bank. River Hull, Stoneferry. Quite pure at 
Patrington. Breakwater near Hessle. Pure Humber 
Banks, Mr. Robt. Harrison. 

S. fastuosa, Khr.—Rare. Ascidian gatherings. 

S. Craticula, Ehr.—Very rare in the Hornsea Peat Deposit. 

S. ovalis, Bréb.—Not unfrequent in brackish water. Stal- 
lingbro’. Small Ditch near River Hull, above Stoneferry. 
Hornsea Deposit. Ditch running from Anlaby to 
Hessle Road. 

S. panduriformis, Sm.— Not unfrequent in fresh water. 
Skirlaungh. Nettleton. Market Weighton Canal. Pure 
near Harrogate. 

8S. Brightwellii, Sm.—Not unfrequent in brackish water, but 
never abundant. Outlet Hornsea Meer. Hornsea 
Deposit. River Hull. Ditch near Stoneferry. Reser- 
voir Waterworks. Market Weighton Canal. 
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S. ovata, Kiitz.— Very frequent in brackish or fresh water. 
River Hull. Skirlaugh. Dairycoats. Nearly pure, 
North Humber Bank. Cottingham, nearly pure. Harro- 
gate. Victoria Dock Timber Pond. 


S. salina, Sm.—Rare. Banks of River Hull. 

S. pinnata, Sm.—Not uncommon in fresh and even in 
brackish water, but neverabundant. Risby Pond. Cot- 
tigham. MHaltenprice. Ditch near River Hull. Horn- 
sea Deposit. 

S. angusta, Kitz.—Rare. Stoneferry Lane. Dr. Munroe. 

S. Crumena, Bréb.—Rare. Boggy Ditch, Saltersgate. ‘ Birk 
Craggs,” Harrogate. Ditch at Haltenprice. 

S. apiculata, Sm.—Rare. Boggy Ditch, Saltersgate. 

S. minuta, Bréb.—Rare. Thornton-le-Moor, Mr. Robt. Har- 


rison. Victoria Dock Timber Pond, Dr. Munroe. 


TRYBLIONELLA, Smith. 


T. gracilis, Si.—Not uncommon in brackish water. Stone- 
ferry. Humber Banks. Hornsea Deposit. Market 
Weighton Canal. Very abundant and fine in a small 
Ditch northward of Stoneferry. 

T. marginata, Sm.—Not uncommon in brackish and fresh 
water. Stallmgbro’. River Hull above Stoneferry. 
Outlet Hornsea Meer. WHaltenprice. Market Weighton 
Canal. Pond near Stepney. 

T. constricta, Greg.—Rare. Ascidians. 

T. punctata, Sm.—Rare in brackish water. Market Weighton 
Canal. Humber Bank, in slides sent me by Professor 
Arnott, collected by Dr. Redfern in 1853. Pond, Stepney, 
Lane. 

T. acuminata, Sm.—Not uncommon in brackish water. Rare 
in fresh water. Ditches near Stallingbro’. Cottingham. 
Timber Ponds, Mr. Robt. Harrison. 

LT. angustata, Sm.—Rare. Market Weighton Canal. Be- 
verley Parks. Anlaby-Road, Dr. Munroe. Thornton-le- 
Moor. 

T. apiculata, Greg.—F requent in a gathering, Patrington. 

LT. Scutellum, Sm.—Very rare. North Humber Bank, Mr. 
Robt. Harrison. 


CYMATOPLEURA, Smith. 


C. Solea, Sm.—Very common in fresh-water ditches. Skir- 
laugh. Hornsea Deposit. Wawne. Reservoir Water- 
works. Very abundant near Cottmgham. Haltenprice. 
Spring Ditch. Beverley Parks, &c. 


66 Norman, on Diatomacee. 


C. apiculata, Sm.—Rare. Cottingham. Skirlaugh. Clay 
Pits, Nettleton. | 

C. elliptica, Sm.— Very common in fresh-water ditches. 
Risby Pond. Wawne. Haltenprice. Peat Deposit, 
Hornsea. Cottingham. Beverley. Market Weighton 
Canal. Spring Ditch. 


Nitzscuia, Hassall. 


N. sigmoidea, Sm.—Very frequent in fresh clear water ditches. 
Cottingham. Risby Pond. River Hull, Wawne. Spring 
Ditch, very abundant. Harrogate. Beverley Parks. 
Haltenprice. 

Brébissonu, Sm.—Local but plentiful in a small brackish 
ditch near the River Hull, above Stoneferry. 

. socialis, Greg.— Not uncommon ina Dredging, Flambro’ 

Head. 

. macilenta. Greg.—Rare in a Dredging, Flambro’ Head. 

. Sigma, Sm.—Very frequent in salt water pools and 
ditches. Dairycoats, under Railway arch. River Hull, 
frequent. Victoria Dock Piers. Grimsby. Timber 
Ponds, Victoria Dock. 
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N. spectabilis, Sm.—Rare in a brackish ditch near Stone- 
ferry. 

N. linearis, Sm.—Not uncommon. Haltenprice. Cottingham. 
Beverley Parks. 


N. tenuis, Sm.—Very common. Haltenprice. Beverley 
Parks. Spring Ditch. Nettleton. Cottingham, very 
frequent. 

N. spathulata, Sm.—Rare. On Breakwater Hessle, Mr. 
Robt. Harrison. Sands, Hornsea. North Humber Bank, 
Dr. Munroe. 

N. angularis, Sm.—Not unfrequent in salt water. Timber 
Pond, Victoria Dock. Piers, Victoria Dock. Ascidians. 

N. lanceolata, Sm.—Occasionally from Ascidians. 

N. Amphioxys, Sm.—Not unfrequent, but always much mixed. 
Soil, Benningholme Carrs. Nettleton. Harrogate. 
Cottingham. Wawne. Killinghall. Market Weighton 
Canal. 

N. vivax, Sm.—Copious in a brackish ditch near River Hull, 
above Stoneferry. 

N. parvula? Sm.— Not uncommon in brackish or fresh water. 
Pure in a Pool at Withernsea. Victoria Dock Timber 
Pond. Cottingham. 

N. minutissima, Sm.—In a trough for poultry. 


N. 
N. 


NN. 
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vitrea, Nor. M. S.—Very local. Inasmall brackish ditch 
near River Hull, above Stoneferry. 

dubia, Sm.—Very common in brackish or fresh water. 
Stallingbro’. Cottingham, very pure. Humber Banks. 
Tetney. Ditch near River Hull, above Stoneferry, abun- 
dant. Wawne. Haltenprice. Dairycoats. Pure ina ditch 
running from Anlaby to Hessle Road. 

dubia Var. (3 Sm.—Not uncommon in fresh or brackish 
water. Skirlaugh, nearly pure. Clay Pit, Nettleton. 
Brackish ditch near River Hull. Pond in Stepney 
Lane. 

bilobata, Sm.—Not unfrequent in brackish water. Pure 
under Railway arch, Dairycoats. Stallingbro’. Small 
ditch near the River Hull. Outlet, Hornsea Meer. 
cursoria=Bacillaria cursoria, Donk.—Rare. In a sand- 
gathering, Hornsea. 

plana, Sm.—Not frequent. Brackish ditch near River 
Hull. 


. virgata, Roper.—Rare. Sands, Hornsea. Dredgings off 


Flambro’ Head. 
insignis, Greg.—Rare. Dredgings off Flambro’ Head. 


. Closterium, Sm.—Not unfrequent. Salt and brackish 


water. Humber Banks. Marfleet. Grimsby. Asci- 
dians. 
reversa, Sm.—Rare. Ascidians. Ditch near Stoneferry. 
acicularis, Sm.—Not frequent. Under Railway arch at 
Dairycoats. Cottingham, near Mr. Wilson’s Grounds. 
Tenia, Sm.—Not uncommon. Humber Bank. Pure 
near Marfleet Clough. 
palea, Sm.—Not common. Cottingham. Pure near the 
Waterworks, Stoneferry. 
curvula, Sm.—Rare. In fresh and _ brackish water. 
Beverley Parks. Ditch running from Stoneferry to 
Sutton, Mr. Robt. Harrison. 


Ampuiprora, Khrenberg. 


. alata, Kiitz.—Very frequent in brackish water. Humber 


Banks, often pretty pure. Marsh Chapel. Breakwater, 
Hessle. Ditch near River Hull, above Stoneferry. 
Victoria Dock Timber Pond. 


. paludosa, Sm.—-Not unfrequent in brackish water. Ditch 


running from Stoneferry to Sutton. Ditch near River 
Hull. Humber Banks. Ditch running from Anlaby to 
Hessle Road. 


. “didyma, Sm.—Rare. Humber Banks,” Dr. Munroe. 
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. vitrea, Sm.—Rare. Dredgings off Flambro’ Head. 
. constricta, Khr.—Very common in brackish water. Pure 


in Victoria Dock Timber Pond. Marsh Chapel. Pure 
near Marfleet. Garrison Moat. Dairycoats, under 
Railway arch. 


. lepidoptera, Greg.—Rare. Dredgings, Flambro’ Head. 


AMPHIPLEURA, Kiitzing. 


. pellucida, Kutz.—Very local. Nettleton. Very pure 


near Cottingham, Mr. Robt. Harrison. In abundance 
Risby Pond, near a submerged Willow Tree.. Between 
Spring Head and Cottingham, Dr. Munroe. Very 
copious and fine, Pond, Botanic Gardens. 


. stgmoidea, Sm.—Rare. Ascidians. 
. danica, Kutz.—-Not unfrequent. Pure near Tetney Lock. 


Pure, Grimsby. Humber Banks. 


Navicuta, Bory. 


. rhomboides Var. 3 Sm.==interrupta, Greg—Very rare. In 


a ditch between Hedon and Paull, Dr. Munroe. Salt- 
water ditch at Dairycoats, Mr. Robt. Harrison. 
amphigomphus, Khr.—Not common. Cottingham. 
Wawne. Harrogate. 


. lanceolata, Kiitz.—Very local. Very copious in a gather- 


ing from Beverley Parks, near Woodmancy. 


. Crassinervia, Bréb.—Not unfrequent in fresh water, but 


always much mixed. Nettleton. Saltersgate. Cotting- 
ham. River Huli. 


. cuspidata, Kiitz.—l"requent in fresh water. Spring ditch. 


Cottingham. Hornsea Meer. Hornsea Deposit. Risby 
Pond. Pure in a Puddle near “ Birk Cragg,’”? Harrogate 
Haltenprice. Stepney. 


. rhynchocephala, Kitz.—Not unfrequent, but never abun- 


dant. Cottingham. Risby Pond. Harrogate. Hal- 
tenprice. Market Weighton Canal. 


. Liber, Sm.—Rare. Dredgings off Flambro’ Head. 


firma, Kiitz.— Not uncommon, but always much mixed. 
Risby Pond. Cottingham. Haltenprice. Spring Ditch. 


. elliptica, Kiitz.i—Very frequent, though always much 


mixed. Hornsea Deposit. Springs at Haltenprice and 
Newbald. River Hull. Reservoir Waterworks. Mar- 
ket Weighton Canal. Cottingham. 


. ellipsis, Sm. M. S.—Plentiful in a gathering from the 


Piers, Victoria Dock. 


. Smithii, Bréb.—Not unfrequent in brackish water ditches. 


Ditch near River Hull. Ascidians. 
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. Smithii, var. 3, fusca, Greg. —Ascidians. 

. Smith, var. y, nitescens, Greg.—Ascidians. 

. gastroides, Greg.—Scarce. Small ditch near Stoneferry. 

. minutula, Sr.—Not unfrequent in brackish water. Stone- 
ferry. Ditch near River Hull. Humber Bank. Marsh 
Chapel. ‘Tetney. 

. Jennerit, Sm.—Not unfrequent in salt and brackish water. 

Humber, near Stallingbro’, covering the mud for miles. 

River Hull, Stoneferry. Marsh Chapel. Dairycoats. 
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Grimsby. 

N. Westii, Sm.—Rare in brackish water. River Hull. 
Stallingbro’. 

N. elegans, 8m. Local in brackish water. Very copious in 


a stinking marsh Tetney. Small ditch near River Hull, 
beyond Stoneferry. 

. palpebralis, Bréb.—Rare. Mr. Robt. Harrison vide 

Smith’s Synopsis. South Humber Bank, Dr. Munroe. 

. Semen, Kiitz.—Local. Not unfrequent in the Hornsea 

Peat Deposit. Cottingham. Rusby Pond. 

. affinis, Ehr.—Rare. Spring Ditch. Stream at Cottingham. 

. inflata, Kitz. Not unfrequent in fresh-water gatherings. 

Wawne. Killinghall. Market Weighton Canal. Bever- 
ley Parks. Frequent in Cottingham gatherings. 

N. gibberula, Kiitz.— Frequent in fresh and brackish water. 
Risby Pond. Skirlaugh. Nettleton. Cottmgham. 
Hornsea Meer. Hornsea Deposit. Copious ma brackish 
marsh, Tetney. Ditch near River Hull, above Stoneferry. 
Wawne. Haltenprice. Spring Ditch. Market Weighton 
Canal. 

N. amphirhynchus, Ehr.—Not uncommon, though always 
much mixed. Nettleton. Cottimgham. Skirlaugh. 
Harrogate. 

N. producta, Sm.—Not uncommon, though always sparse. 
Boggy place, Skirlaugh. Springs near Cottingham. Hal- 
tenprice. Peat Deposit, Hornsea. 

N. ambigua, Ehr.—Rare. Ditch near Stoneferry, leading to 

, Sutton. Hornsea Peat Deposit. 

N. Amphisbena, Bory.—Very frequent both in fresh and 
brackish water. Copious in a ditch near Stoneferry. 
Nettleton. Humber Bank. Cottingham. Marsh Chapel. 
Tetney. Copious near Harrogate. Ripley. Halten- 
price. Market Weighton Canal. 

N. spherophora, Kiitz.— Rare in fresh water. Haltenprice. 
Nettleton. Hornsea Peat Deposit. 

N. tumens, Sm.—Local in brackish water. Stinking marsh 

at Tetney. Ditch near River Hull, above Stoneferry. 
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N. punctulata, Sm.—Rare in brackish water. Stallingbro’. 
Marsh Chapel. 

N. pusilla, Sra.—Not uncommon in brackish or fresh water. 
Wawne. Market Weighton Canal. Small ditch near 
River Hull, above Stoneferry. Cottmgham. 'Thornton- 
le-Moor, Mr. Robt. Harrison. 

N. tumida, Sm.—Rare. Ina gathering from Cottingham. 

N. dicephala, Kutz.—Rare. In a ditch near the Farm House 
Haltenprice. Cottingham. 

N. cryptocephala, Kutz.—Very abundant in almost every salt 
and brackish water ditch. River Hull. Humber Banks, 
pure. Victoria Dock Timber Pond. Market Weighton 
Canal. Dairycoats. 

N. bacillum, Ehr.—Rare in Hornsea Peat Deposit. 

N. levissima, Kiitz.— Frequent in fresh-water gatherings, 
though never abundant. Rocky stream, Saltersgate. 
Nettleton. Cottingham frequent. Hornsea Peat Deposit. 
Haltenprice. Wawne. 

N. limosa, Kiitz——Very scarce in fresh water. Spring at 
Cottingham. River Hull, near Wawne. 

N. Hennedyti, Sm.—Rare in Ascidians. 

N. Lyra, Ehr.—Ascidians. Dredgings, Flambro’ ‘Heed. 

N. Lyra, var. 3, Greg.—Rare, Ascidians. 

N. humerosa, Bréb. — Not unfrequent in a sand-washing, 
Hornsea. Tetney. 

N. Crabro, Ehr.—Rare, Ascidians. 

N. didyma, Kiitz.— Not unfrequent in salt and brackish water. 
Frequent in a ditch near River Hull, above Stoneferry. 
Marsh Chapel a good gathering. Grimsby. Abundant 
in Ascidians. 

N. binodis, Ehr.—Very rare in fresh-water gatherings. Be- 
verley Parks, near Woodmancy. Market Weighton 
Canal. Thornton-le-Moor. 

N. Bombus, Ehr.—Rare in Ascidians. 

N. Scita, Sm.—Very local in fresh-water gatherings. Springs 
at Newbald. Cottingham near Springs. 

N. Barclayana, Greg.—F requent in a sand-gathering, Hornsea. 

N. mutica, Kiitz.—Rare. Posts in salt water, Dairycoats. 

N. libellus, Greg.— Rare, Ascidians. 

N. retusa, Bréb.—Rare, Ascidians. Dredgings, Flambro’ 
Head. 

N. apiculata, Bréb.—Rare. In an Ascidian gathering. 

N. bacillaris, Greg.—lLocal in fresh water. Cottingham. 
Frequent i in a spring two miles north of Cottingham. 

N. follis, Ehr.—Rare. Market Weighton Canal. Beverley 
Parks. 
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N. forcipata, Greville—Not common in Ascidians. 

N. lepida, Greg.-—Very rare in fresh water. Spring Ditch. 
N. granulata, Bréb.—Rare. In a sand-gathering, Hornsea, 
N. pectinalis, Sm.—Rare. Sand-washing, Hornsea. 

N. estiva, Donk.—In a sand-gathering from Hornsea. 


On the Reproductive Process in the CONFERVOIDES (with 
part of Plate V1). By T. C. Drucz, Esa. 


(Read January 11th, 1860.) 


Tue study of the reproductive process in the Confervoideze 
has occupied the attention of observers so eminent, that it 
is with very great diffidence I venture to lay before you 
the present imperfect observations; but two considerations, 
arising one out of the other, impel me to this course. The 
first, that whatever may be the real importance of the facts 
I shall have the honour of submitting to you, they are at 
least recorded faithfully, and have assumed a consistency and 
strength I little expected at the commencement of a some- 
what desultory course of study. The second is, that as the 
present and coming season is favorable for the observation 
of the resting spores, I hope to induce many more observers 
to regard these organisms, humble in the scale of creation, 
but full of the highest physiological interest, and possessed 
moreover of beauty sufficient to reward the mere searcher 
after pretty objects, for devoting to them a somewhat less 
desultory attention than usual. I would commence the 
remarks I have to offer to you by pomting out a few of the 
difficulties with which the path is beset in this department 
of research. These are of two kinds; the first, pregnant 
with snares for the imexperienced observer, arises from the 
tendency of the vital protoplasm to pseudo-organization ; for 
it is frequently overlooked that this life-blood of the vege- 
table world possesses as great a formative capacity as the 
blastema of animal life; hence are presented many appear- 
ances otherwise unaccountable. I have seen the contents of 
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a ruptured cell of Vaucheria assume the form of young 
encysted fronds of Pediastrum so nearly, that had I not 
myself seen the process, I should have had no doubt in so 
considering them ; the contents of Cladophora in hke manner 
bear an exact resemblance to young Palmelle. I might con- 
tinue the list of these false appearances ; but, not to multiply 
instances, E would just remark that in Spirogyra, the instant 
a cell is injured, or the density between the contents and the 
surrounding medium altered, the spires become flaccid and 
exhibit a disposition to separate into globular aggregations of 
chlorophylls, and around each will be found a transparent 
protoplasmic layer. As this becomes inspissated, it assumes 
the appearance of a true cellulose envelope, and may become 
produced into stellate processes ; and thus the history of many 
phenomena assumed to be connected with reproduction may 
be elucidated. I have no hesitation in asserting that almost 
all the obscure encysted bodies of algologists are to be 
accounted for in this wise. Again, in decaying cells, it is not 
unusual to find the contents resolved into a fibro-molecular 
mass, exhibiting a motion very similar to the swarming in 
Desmidez ; this is doubtless the ordinary molecular motion, 
but it is very deceptive. The second class of difficulties is 
formidable to the physiologist and practised observer, and 
consists in this (in the words of the authors of the ‘ Micro- 
graphic Dictionary’), viz., the great apparent diversities that 
occur in the physiological phenomena presented by what at 
first appear like identical structures. I shall not touch upon 
these now in detail, as we shall have to dwell upon some of 
them at a later stage in our inquiry, but pass on to con- 
sider, first, the premises upon which, in the reproduction of 
Confervoid Algz, observers may hope to arrive at a right 
conclusion. ‘T'o do this effectually, we must, I think, first 
look upon the distinctive peculiarities of the class before us, 
as bearing upon the phenomena we should expect to find 
connected with their reproduction; and this we may do 
without departing from legitimate analogy. These are the 
extraordinary extent of germ capacity conferred by a single 
- generative act, and the continued nisus to vegetative multi- 
plication rather than to generation, so long as favourable 
conditions are supplied ; the independent vitality of the com- 
ponent parts of even the higher families, and the complete 
individuality of the phytoids of the lower; and lastly, the 
great resemblance, both materially and physiologically, be- 
tween the protoplasm of the Algze and the sarcode of the 
lower animals. From these characteristics we may infer, first, 
that in many species the true generative act would be com- 
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paratively seldom observed; and secondly, that from the 
combined conditions of the nisus towards gemmation, and 
the multiform variableness of the plastic element concerned 
in these changes, we should often find the true reproductive 
phenomena obscured by the differing conditions and fertility 
of resource exhibited by those of gemmation and vegetative 
multiplication. The uniform simplicity of plan, upon which 
these orders are developed, would moreover lead us to expect 
‘a corresponding uniformity as to the organs of reproduction 
throughout the group, more or less completely differentiated, 
but still identical in function and purpose; it will, therefore, 
not be unscientific to consider these, first, as we find them in 
the highest families of the order, with the intention of 
inquirmg how far it is probable that, to discover the truth, 
we must look for their homologues in the lower. If this 
mode of investigation be legitimate, it may both lead to the 
solution of the problem of the reproduction of the Con- 
fervoid Algz, and, without pretending to account for multi- 
farious occurrences connected with them, may enable us to 
discriminate between essential and non-essential phenomena. 
The Rhodosperms I pass by, as they possess an indication of 
affinities higher than any of the aquatic Cryptogamia; and 
would direct your attention to the Melanosperms, as repre- 
sented by the genus Fucus, in which we find the provisions 
for reproduction to be as follows :—First, oosporanges ; 
second, conceptacles; third, antheridia. I believe I am 
justified in asserting that these several organs rather appear 
to be evolved upon a higher type than those of Confervoidese 
than to be so in reality. It has been ordained that the 
forests of the deep should be developed upon the Crypto- 
gamic type ; but it is evident that the ability of each cell to 
produce zoospores, or to become a spore or antheridium, 
would be here mcompatible with the dimensions to which 
these plants attain, and to fulfil their purposes. We there- 
fore find all the fertile cells, whether gonidial, sperm, or 
germ, collected together in specialized parts of the organism ; 
but the specialization stops with the locality, the spores being 
extruded, whether singly or in octospores, finally without a 
membrane, and afterwards acquiring true cellulose envelopes, 
after the manner of Confervoidesw. The oosporanges are 
formed merely by the breaking up of the cell-contents of a 
mass of cells into zoospores, and the process is in every 
respect comparable with that of the unicellular Alez ; and 
although the antherozoids are developed from articulated 
filaments, the antheridia are budded off from these in a 
manner similar to the horns of Vaucheria. I would also 
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mention here, as a point to remember in connection with the 
process in Confervee, that the antheridial capsules, though 
quickly dissolved, are detached with the contained Anthero- 
zoids. I hope to be able to show that a similar process in all 
essentials exists in Spirogyra, and, as seen by Pringsheim, in 
Cidogonium, and by Cohn, in Spheoplea annulina. I 
have selected this genus Fucus—widely separated from my 
immediate subject—because the relation of the several organs 
is indubitably well known, and the fertilization by the an- 
therozoids often observed. I shall now proceed to the 
Siphonacez, in which we have again the threefold type— 
gemmation by zoospores, and reproduction by spores and 
antheridia, as observed lately in all its details by Prings- 
heim. I would here remark upon two points, viz., that the 
hooklike antheridia and spores are both formed by pouchlike 
protrusions from the main filament, as if for the formation 
of branches; the process is therefore vegetative, until the 
shutting off of the contents of the new cells by septa. I 
mention this here because the outgrowth of the fructification 
renders the nature of the process evident, and it does not 
seem impossible that the antheridia may occasionally stop 
short of perfection, and be converted into the small zoospores 
of certain Conferve, and that the spores themselves, up to the 
time of fertilization, or in default of it, may, by the amount 
of vegetative power inherent in them, be subdivided into 
zoospores, and thus account for much of the confusion at 
present existing between true spores and sporangia, which 
last I have little doubt true spores never become. In the 
curious Hydrodictyon, the formation of resting spores has 
not been discovered, but there is no doubt, from analogy, that 
they exist. There is, however, one point to which I would 
direct your attention, viz., the smaller zoospores or micro- 
gonidia, and, so far as at present known, their ultimate fate ; 
these, after moving for some time, fall to the bottom, and 
become encysted in little green heaps. This I believe to 
occur in other of the Conferve, and to be no less than an 
encysted form of the antheridial capsules; and that the 
fecundation of the resting spores may take place either 
before the formation of the spore coat at all, or im the spring 
when it is ruptured by their expansion. I pass over the 
Batrachospermze and Chzetophoracez, in which the genera- 
tive act has not yet been witnessed, with one observation, 
viz., that if, as Dr. Carpenter has suggested, the setiform 
terminal cells of the latter be antheridia, a connecting link 
would be formed towards the lower Confervoidee, in the less 
degree of differentiation between them and the hooklike 
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antheridia of Vaucheria. It will be more consonant with 
my purpose to consider the Confervaceee and Zygnemaceze 
together as one class, waiving any precedence in point of 
classification between them in virtue of their near relation 
one to the other in vital phenomena; and that this is nearer 
than is generally imagined, I desire to show, by weighing 
the value of conjugation (the prominent characteristic of 
the latter family), as a true generative act, complete in itself. 
I should have great hesitation in propounding an assertion so 
heterodox, if I were not backed by the weighty authority, 
Schleiden, but I truly believe that conjugation is in no case 
or class essential; the obvious and rough analogy presented 
by the coalescence of two cells having blinded many observers 
to the evidence upon the other side. 

In reference to Spirogyra, Schleiden says, “I have ob- 
served the following cases, which prove how inessential this 
process really is. Two cells were combined with the papilla 
of a third cell, and thus arose four spores—one in each of the 
first-named cells, and two in the third. Three cells were 
combined, and the result was the formation of one spore in 
the space formed by the three papillae. Again, two cells were 
combined; there appeared two spores, and a third spore in 
the cavity of the papilla. Two cells combined together, and 
here a spore was formed in each one. Another instance very 
frequently occurred, in which one cell that had a papilla, 
which did not combine with another, exhibited a spore formed 
within the cell. Finally, it sometimes happens, although but 
rarely, that a spore is formed without the cell having formed 
any papilla.’ This paragraph I quote entire, because it 
affords, in better terms than I could have described, a com- 
plete epitome of my own experience. I have only to add 
that, having witnessed In many cases the endochrome in the 
very act of transference, I am certain that the assertion of 
ltsighsohn, that in one cell the contents are broken up into 
moving spiral filaments or antherozoids, is void of foundation ; 
in fact, that observer having been probably deceived by an 
injured filament, the disintegrated contents of which exhibited 
molecular motion,—a source of error referred to in my intro- 
ductory observations. The occurrence of non-conjugatory 
species in these Conjugateze is surely sufficient evidence ; and 
when, in addition to this, we find no approximation to this 
process among the multitude of Confervoidez, so closely allied 
in other characteristics, we may surely consider the case 
proved against its essentiality. 

The conjugation, so far as seen among the Diatomacez, 
strengthens this view ; for here we have the spores resulting 


76 Druce, on Confervoidee. 


from an altered condition of two halves of a single frustule, 
as in Melosira and Orthosira, and probably throughout the 
filamentous group. The same process has been observed 
among certain of the Naviculz, in Acnanthes, and other or- 
ganisms ; and it may, I think, be safely concluded that if con- 
jugation were the process which, in one shape or other, the 
student had to discover as the true generative act among the 
Confervoidez, its essential conditions would not vary; and, 
moreover, considering that the majority of these organisms 
are admitted to be unicellular, and the conditions of a true 
generative act consist in the union of two cells of different 
characteristic endowments, although each cell may produce 
many by internal gemmation, it is difficult to conceive that 
the product of this vegetative multiplication can ever result 
in a sperm and germ cell from the same parent. The theory 
I would very diffidently offer to your notice is—that as a 
certain definite amount of germ capacity only is conferred by 
each generative act, the tendency of each growth by vegetative 
multiplication is towards the degeneration of the organism. 
This is evidently true and palpable to any one who has grown 
Conferve in an aquarium,where the nutritive elements are 
not so abundant as in their native waters. In order, there- 
fore, to prolong this power of multiplication, two cells com- 
bine to produce one, by the mere fusion of their respective 
cell-contents ; and m cases where two spores are formed, and, 
as we have seen not unfrequently in Spirogyra, after fusion 
the contents part again mto two reproductive bodies. I 
would further venture to propose that the germ cells in these 
orders are very imperfectly differentiated, and that up to the 
period of fecundation there is no real difference between the 
preparation of the cell-contents for zoospores and real spores ; 
and that these unfecundated spores may become encysted, 
and are sporangia, while those fecundated are, in all cases, in 
due time developed in the likeness of their parents. A 
curious confirmation of this doctrine here occurs to me im the 
only instance of conjugation, so called, among a class of 
animals so high as the Articulata,—one of the Trematode 
Entozoa, Diplozoon paradoxum a parasite upon the gills of 
certain fishes, which in its young state, Diporpa, is destitute 
of the organs of reproduction, but at a certain stage of their 
existence two previously independent individuals are partially 
fused into each other, and become one bi-sexual organism. 
Here surely we may conclude that each of these Diporpz does 
not in itself possess sufficient germ capacity to become perfect, 
but that the united capacity of both affords the requisite 
accumulative power ; and here there can be no question as to 


Drucez, on Confervoidee. a 


where the true generative act intervenes, as the phenomenon 
occurs in a class so highly organized as to afford us unmis- 
takeable ova and spermatozoa in their respective organs. 
Upon this plan there is nothing extraordinary in the occur- 
rence of spores in each cell of a Conferva (as in Spirogyra 
mirable, and Mougeotia notadbilis), or in both ceils of a con- 
jugating filament, or in a cell to which the papilla has not 
reached that of the one opposite. And indeed, finally, I 
would say that there is not anything remarkable in any 
spherical aggregations of endochrome within ceils, for their 
appearance is often the precursor of decay in injured fila- 
ments. So far we have had to deal with facts well ascertained, 
however open they may be to difference of interpretation. I 
have now to present to you occurrences resting principally 
upon my unsupported observations. ‘These, however, have 
assumed a consistency which, when coupled with my previous 
conviction that conjugation is not the true reproduction in 
Conferve, have made me deem these observations of sufficient 
importance to submit to your consideration. The late Pro- 
fessor Henfrey mentions, in the ‘ Micrographic Dictionary,’ 
as an abnormal occurrence in Spirogyra, the conversion of the 
endochrome in certain cells into large colourless zoospores ; 
this it has been my good fortune to witness in so many in- 
stances, that it 1s mmpossible to regard it otherwise than as 
connected with reproduction. It has also presented itself in 
(Edogonium, and the process is as follows, in both cases. 
The Chlorophyll vanishes by degrees from the cells, which 
become at last diaphanous ; though obviously still full of cell- 
contents, the characteristic nucleus of Spirogyra is enlarged, 
and the protoplasmic threads thickened and connected with 
nucleus-like aggregations of protoplasm at the sides; nuclei 
and protoplasmic threads not so definitely arranged, but 
still obvious, are to be seen in Gidogonium, and the contents 
at last break up into the large colourless zoospores above 
mentioned; these grow in size, become spherical, and are 
gradually filled with a purplish black endochrome, which at 
last becomes dense, though evidently granular; and finally 
the capsules burst and discharge minute bodies, moving 
actively, into the cavity of the cell; although my power of 
350 diameters was insufficient to detect any cilia. They most 
resemble the spermatia of lichens. This I believe to be the 
antheridial function in Spirogyra, and so far in all essentials it 
agrees with the account of Pringsheim on C&dogonium, 
excepting that the antheridial capsules discharge their con- 
tents before leaving the parent cell ; but the foregoing process, 
I have said, obtains also in Cidogonium, and is at first sight 
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difficult to reconcile with it. Recollecting, however, that in 
(dogonium the ordinary zoospore is formed from the whole 
contents of the cell, we may conceive each characium to be 
the primordial utricle, full of antheridial capsules, which 
burst within it, freeing the antherozoids into its cavity before 
the dehiscence of the hd. This process I have also been so 
fortunate as to witness; the characium being full of globular 
bodies, and presenting a totally different appearance to that 
of the same phytoid at a later stage, when the antherozoids 
are swarming up to the hd, after the manner of the Des- 
midez ; the only difference being, that this aggregation of the 
antheridial capsules is discharged from the parent cell at an 
earlier period, and provided with sufficient vegetative life to 
enable it to elaborate the antheridia independently. 

It further appears to me, that the generative act in Con- 
fervee may, and probably does, take place at all periods of the 
year ; that spores, formed by conjugation and otherwise in the 
spring, are fecundated at once by the antherozoids after the 
manner I have named; whilst in the summer, in CXdogonia 
the vegetative process is too active to wait for the develop- 
ment of the antheridia within the parent cell; the cycle of 
their life hurries on, and the whole aggregation of antheri- 
dial capsules is emitted as a zoospore. The resting spores 
only attract attention in the autumn, because their appearance 
is more distinctive, and they are provided with additional 
envelopes to enable them to withstand the rigour of winter. 
Other occurrences there are more difficult to account for, but 
the supposition that the antheridial capsules may become 
encysted for the winter, like the resting spores, will go far to 
explain it, if it may only be received. I have noticed a 
swarming of minute gonidia in quite young cells of Gidogo- 
nium, radient with Chlorophylls, these atoms crowded to one 
end of each cell as if to escape; but of this there was no 
probability ; and perhaps, although I do not speak this upon 
the authority of further observations, these represented the 
microgonidia of Hydrodictyon, but became encysted within 
the parent cells. Pringsheim has noticed that encysted 
bodies in Spirogyra produced small zoospores. Now I have 
no doubt that here the encysted bodies are the large colour- 
less zoospores; the development of the antherozoids being 
arrested by the approach of winter. In Spheroplea annulina, 
in which the only difference seems to be that the primordial 
utricle forms one antheridial capsule, instead of subdividing 
into many, Cohn has witnessed the fertilization of the spores 
by the antherozoids resembling exactly those I have seen in 
Spirogyra and Cidogonium. In Chlorosphzra, Professor 
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Henfrey has described antheridia of somewhat higher grade, 
having definite tubular apertures, and discharging similar 
corpuscules, occurring simultaneously with the resting spores; 
so that hardly any doubt can remain here as to their co- 
relationship. Ishould here mention, that Professor Henfrey 
suggests an affinity with the colourless zoospores witnessed by 
him m Spirogyra. I beg therefore to disclaim any appro- 
priation of discovery in these observations, only believing I 
have been so fortunate as to continue them one step further. 
I have seen a similar process in Cladophora, and in a small 
branched Conferva allied to it: the capsules were adherent 
after the manner of those of Gidogonium, excepting that 
they were affixed by a point incised, instead of rootlike pro- 
cesses; but the contents were freed by the dehiscence of a 
definite lid, and corresponded in all other respects entirely. 

In Closterium moniliferum I have found the chlorophyll 
to disappear, as in Spirogyra, and the spheroidal bodies 
rolling to and fro in the frustule, filling by degrees with the 
purplish-black cell-contents, and finally bursting into an- 
therozoids. 

In the last number of the ‘ Microscopical Journal,’ Mr. 
Archer has described and figured bodies apparently similar 
to those I have mentioned, in an abnormal Tetmemorus, but 
also affirms it to be a frequent occurrence in Tetmemorus, 
Micrasterias, and Euastrum, and he has also seen a similar 
phenomenon to that which Professor Henfrey describes in 
Chlorospheva, in Closterium, viz., the formation of flask- 
shaped bodies, discharging antherozoids, which in both cases 
are, I would suggest, the encysted antheridia. Cohn’s 
account of the formation of the antheridia and antherozoids 
in Volvox, agrees also in all main points with my account in 
Spirogyra and Gidogonium. In Cidogonium I have had the 
good fortune to witness, I believe, the actual fecundation, a 
drawing of which I have attempted, which has at least the 
merit of having been drawn from life. 

These are my facts; and, if the mterpretation I have 
placed upon them be correct, they serve to show that, in the 
several classes named, the fructification attains essentially to 
the same degree of organization as that of the higher Alge ; 
and as approximate occurrences have been from time to time 
observed in almost all of the Confervoid Algze, the type may 
fairly be considered universal to the group. The summary 
of the foregoing is—first, that conjugation is not the genera- 
tive act in organisms in which it occurs, and not essential, 
though it may be subservient to the preparation of true 
spores for fecundation. Secondly, that true fecundated spores 
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are never sporangia, although those unimpregnated may 
remain in the condition of encysted gonidia, or, under 
favorable circumstances, subdivide at once into zoospores. 
Thirdly, that the true spores are fecundated by antherozoids 
developed in capsules, at first themselves motile, and after- 
wards either mside the parent cell, as in Spirogyra, or outside, 
as generally in Gidogonium, freeing their contents either by 
the rupture of the cell-wall or the dehiscence of a definite 
lid. Fourthly, that the antheridia may become encysted 
in the autumn, as well as the resting spores, and impregna- 
tion take place either before the formation of the envelopes 
of the spore m the autumn, or in the spring, when these are 
ruptured. (See Plate VI.) 

In conclusion, I am conscious how little I have performed 
towards the fulfilment of my programme at the outset, and 
how easily I may be condemned upon my own premises; but 
I proposed it to myself rather as an indication towards night 
investigation, than with any hope of completing it myself on 
the present occasion. Finally, I lay claim to very little novelty 
in the foregoing observations, my object having been rather 
the attempt to consolidate and connect together facts already 
known, than to proclaim a new thing; and I do desire to call 
the attention of microscopists who have no special study, to 
these lowly organisms, not merely that it is a favorable 
field for research, offering the charm of novelty and ever- 
changing beauty, but also because the study is full of the 
highest physiological interest; for from unicellular organisms 
is there the greatest chance of discovering the great funda- 
mental, and as yet hidden, laws of life. 
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MICROSCOPICAL SOCIETY. 


ANNUAL MEETING. 
February 8th, 1860. 
Dr. Lanxester, President, in the Chair. 
Report of Councit. 


“Tn accordance with annual custom, the Council have to 
make the following report : 


The number of members reported 


at the last anniversary was . . . 276 
There have been since elected . 28 
Making a total of .. 304: 
This number has to be reduced by— 
easel en Ne 8 Ui 
Wyaidrawm ... ... . . ) . L219 


‘Leaving a final total of . . . 285 as the present 
number of members of the Society. 


“The Library has been increased by about 160 works, 
including serials—chiefly presents ; 77 of them consist of cata- 
logues of objects of natural history, presented by the Trustees 
of the British Museum ; 14 others have been purchased with 
a fund arising out of the sale, to members, of the early ‘ Trans- 
actions,’ at a reduced price, which fund it is intended shall 
be applied solely to the supplying the Library with such 
works as it may be thought desirable to add to it. There 
still remains a considerable surplus available for this pur- 
pose. 


“The collection of objects also has received many additions. 


“The arrangements for the distribution of the ‘Journal’ 
continue the same as last year.” 


Auditors’ Report. 
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Report of the Liprary Committers of the Microscopicar 
SOcIETY. 


“« Since the last Report, some valuable additions have been 
made to the Library, comprising sixteen volumes, and 143 
pamphlets presented, and sixteen volumes purchased, or 
exchanged for old numbers of the ‘Transactions’ or 
‘Journal.’ The whole of the books in the Library have been 
examined ; fifty-six volumes have been bound ; the collection 
of pamphlets has been classified, and bound in five volumes ; 
and a catalogue of the whole has been prepared, printed, and 
presented with the ‘ Journal’ to the members. 

“The Committee draw especial attention to the presenta- 
tion by W. S. Sullivant, of the United States, of seven works 
on Mosses, &c.; and to seventy-seven numbers of the British 
Museum publications, by the Trustees. 

“The Committee trust that arrangements will be made at 
an early period to provide accommodation for the books in 
the rooms they at present occupy, so as to be more available 
to the members. ‘ 

“ In conclusion, they strongly recommend that the follow- 
ing works should be added tothe Library as soon as possible: 
“Der Organismus der Infusionsthiere, by Dr. F. Stein; 
‘Die Kieselschaligen Bacillarien,’ by F.'T. Kiitzing ; ‘ Mikro- 
geologie, by Dr. C. G. Ehrenberg. 

“F.C. 8S. Rovrr. 
Gero. EH. BLENKINS. 
J. H. Roperts. 

R. J. Farrants.” 


The President delivered the tollowing address : 
The Presipent’s Appress for 1860. 


By Dr. Lanxester. 


GENTLEMEN,—It gives me great pleasure to address you at 
the close of my term of presidency, after you have heard 
the Reports of your Council and Treasurer, and which repre- 
sent our Society ina condition which commands our mutual 
congratulations. At the present we have a larger number of 
members than at any previous time in the history of our 
Society. However much we may regret the withdrawal of 
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some of our members, the addition to our numbers more 
than compensates for the loss. It is, however, always a 
painful task on these occasions to have to reflect that our 
numbers are diminished by the hand of death. During the 
past year seven of our members have been thus removed, and 
amongst them you will recognise some of the earliest and 
most active members of our Society. They are Mr. J. N. 
Furze, Professor Henfrey, Mr. Andrew Ross, Mr. E. Speer, 
Mr. W. Stuart, Mr. Richard Taylor, and Dr. HL. Rees. 

Some of these gentlemen demand from me more than a 
passing notice; and I would first refer to Professor Henfrey, 
whose death at an early age we have not only to deplore as a 
loss to ourselves, but to science generally. Although, from 
disease of the lungs contracted in youth, he was never 
robust, he yet by unceasing industry acquired for himself a 
European reputation. He was originally intended for the 
medical profession, and studied at Bartholomew’s Hospital ; 
but the state of his health induced him to abandon the 
arduous duties of practice, and devote himself entirely to 
science. ‘The branch of study to which his tastes led him 
was that of botany, and in this science more particularly he 
attained his great distinction. One of his earliest works was 
on ‘ Anatomical Manipulation,’ which he wrote in con- 
junction with Mr. Alfred Tulke; this was published in 1844. 
About this time he was appointed Botanist to the Geological 
Survey of the United Kingdom; he held this post but for a 
short time. He was subsequently appoited lecturer on 
Botany at the Middlesex Hospital, and at the St. George’s 
Hospital School of Medicine. In 1847 he published his 
‘Outlines of Structural and Physiological Botany; this 
work was illustrated by plates executed by himself. Several 
of these plates were devoted to the illustration of the micro- 
scopic structure of plants, and were faithful representations 
of his own observations. He had at this time carefully 
investigated the views of Schleiden and Hugo von Mohl 
on the cytoblast and primordial utricle, and his work, at the 
time it was published, was a faithful epitome of the various 
observations that had been made on the histology and 
development of vegetable tissues. This work laid the founda- 
tions of one much more extended and complete, which he 
afterwards published in 1857, with the title, ‘An Elemen- 
tary Course of Botany, Structural, Physiological, and 
Systematic; with a brief outline of the Geographical and 
Geological Distribution of Plants.? This work, which gives 
the most complete view of the histology and development of 
plants in our language, contains a large amount of original 
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matter on the development of the cells of plants, and the 
phenomena of reproduction, more especially amongst the 
lowest forms of plants. Between the publication of these 
two works, he devoted the larger portion of his time to 
_ microscopic observations, and he published several papers on 
these subjects in the ‘ Transactions of the Linnean Society,’ 
the ‘Annals and Magazine of Natural History,’ and in the 
Reports of the British Association. The subject to which he 
gave the largest share of his attention was the nature of the 
changes which go on during the process of the impregnation 
of the ovulein the Phanerogamia. Schleiden had opposed the 
view of Amici, that the embryo is developed from an “ em- 
bryonic vesicle” contained within the “sac of the embryo,” 
and maintained that it was formed within the pollen-tube. 
Henfrey, from an early period, maintained the correctness of 
the first view of Amici, and made a great number of obser- 
vations on the subject. The whole of that part of Professor 
Henfrey’s work devoted to the histology and reproduction of 
plants is well deserving the study of those engaged in the 
microscopic investigation of the structure and formation of 
plants. Mr. Henfrey contributed two papers to the Transac- 
tions of our Society—one in the fourth volume of the new 
series, “On some Fresh-water Confervoid Algz new to Great 
Britain;” and one in the seventh volume, “On Chlorosphera, 
a new genus of Unicellular Fresh-water Alge.”’ It was in 
such papers as these that he displayed his careful habits of 
observation with the microscope ; and had his life been spared, 
we might have expected from him large contributions to our 
present knowledge of microscopic organisms. During the 
last five years of his life he was occupied, in conjunction with 
Dr. Griffiths, in the laborious task of compiling and editing 
the ‘ Micrographic Dictionary.’ Mr. Henfrey undertook the 
whole of that part of the work which related to the micro- 
scopic structure of plants. The value attached to this great 
work was indicated by the speedy demand for a new edition, 
which was completed just previous to the death of Mr. 
Henfrey. We have here treasured up all that had been done 
for the advance of botanical science by the aid of the micro- 
scope; and our friend could hardly have left behind him a 
more fitting monument of his industry and appreciation of 
microscopic inquiry, than his own contributious to this com- 
prehensive volume. 

But besides these labours having more especial reference 
to our specialty, Mr. Henfrey produced many other valuable 
works. In 1852, he wrote a volume on ‘The Vegetation of 
Europe,’ being an account of the distribution of the princi- 
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pal forms of plants foundin Europe. The geography of plants 
found in him an able exponent, and he constructed the maps 
and wrote the letterpress on the distribution of plants, in 
‘ Johnston’s Physical Atlas. He also further contributed 
to make this subject popularly understood, by translating 
from the German, Professor Schouw’s ‘ Harth, Plants, and 
Man.’ His acquaintance with German botanical literature 
was extensive, and he translated into English Schleiden’s 
‘Lectures on the Biography of Plants,’ and Alexander 
Braun’s ‘ Rejuvenescence in Nature,’ a somewhat specula- 
tive but interesting volume, published by the Ray Society. 

Although he had not the gift of free speech, his earnest 
desire to impart all he knew, rendered him a popular teacher 
in his class; and when the late Professor Edward Forbes 
resigned his chair at King’s College, he was appoimted Pro- 
fessor of Botany in his place. Besides beng a member of 
our own Society, he was a Fellow of the Royal and Linnean 
Societies, and had the appointment of Examiner in Natural 
Science at the Royal Military Academy at Woolwich, and at 
the Society of Arts. He was of a retirmg and amiable 
disposition, and sincerely beloved by all those who knew him 
in private life. He fought a brave fight, and is a bright 
example of what a firm will can do amidst the feebleness of 
habitual indisposition. 

In Mr. Andrew Ross the Society has lost one of its original 
members, and one who has had no little share in bringing 
the microscope to its present perfect state. He was an 
optician by profession, and laboured with Pritchard, Goring, 
Holland, and others, to brmg the simple microscope to per- 
fection, before Mr. Lister had made his great discovery of a 
combination of achromatic glasses in a compound arrange- 
ment. Mr. Ross was one of the earliest makers who com- 
prehended Mr. Lister’s principles, and carried them into 
practice in the manufacture of compound achromatic instru- 
ments. The perfect success, however, of these glasses was 
attended with a defect which in some measure was a draw- 
back to their usefulness. This arose from their use in the 
examination of objects covered with thin plates of tale or 
glass, as the corrections for uncovered objects were found erro- 
neous for those which were covered. Mr. Ross discovered the — 
means of correcting this defect, which consisted in separating 
the anterior lens of the combination from the other two, in 
such a way that it could be brought further or nearer to 
them, according to the necessity of the case. An account of 
this discovery and its application will be found in the fifty- 
first volume of the ‘ Transaction of the Society of Arts,’ pub- 
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lished in 1837. This method of correcting for covered and 
uncovered objects is applied to all our better object-glasses, 
and has since received some improvements at the suggestion 
of Mr. Powell. Mr. Ross has also from time to time added 
improvements to the general structure of the compound 
microscope, and suggested a variety of modifications in its 
accessory apparatus. If we are more indebted to him for 
his practical talent as a mechanician, it was not because he 
had not the ability to contribute to the literature of his pro- 
fession. We have, in fact, from his pen one of the best 
articles that ever appeared on the microscope. This article 
was contributed to the ‘ Penny Cyclopedia,’ in 1839, and is 
more or less the foundation of most practical treatises written 
since that time. ° Besides this masterly article, and the paper 
already referred to, I am not aware that Mr. Ross has con- 
tributed anything to the literature of the microscope; but 
these must ever give him a place amongst those who asso- 
ciated with Joseph Jackson Lister, and assisted to make the 
compound achromatic microscope the great mstrument of 
research it is at the present day. 

Those who have been in the habit of attending the scientific 
societies of the metropolis during the last twenty years will 
all recollect the intelligent and benignant face of the late 
Mr. Richard Taylor. Although for the last few years he had 
withdrawn from the activity of London life, his decease 
did not take place till the beginning of last year, and he con- 
tinued a member with us till his end. Mr. Taylor was not so 
well known as aman of science, as he was as a man of letters 
who sympathised with men of science. He was a scholar, 
and cultivated that class of literature which led him to regard 
with especial interest the progress of natural science. He 
was especially associated with those who cultivated natural 
history, and was for many years a joint editor, as well as 
printer and publisher of the ‘Annals and Magazine of Natural 
History.’ He also edited four volumes of Scientific Memoirs, 
which were published by him from 1838 to 1846, containing 
translations of valuable scientific papers from the French and 
German. He was also, in conjunction with the late Mr. 
Richard Phillips, the editor of the ‘ Philosophical Maga- 
zine, from 1827 to 1832. These varied labours in connection 
with the literature of science, constitute for him a strong 
claim to our remembrance and gratitude. His connection 
with the Linnean Society was more close than with any 
other, and he acted for many years as the Assistant Secretary 
of that Society. | 

The death of Mr. Furze is one that must have caused great 
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pain and surprise to many of the members. He was a man 
in the prime of life, and carrying on a large and successful 
business; but in the midst of all he found time to cultivate 
a taste for microscopic research. Without contributing to 
our Transactions, he took a great interest in our proceedings; 
and the intelligence and energy with which he cultivated the 
microscope, a8 an instrument of research, must have done 
much to recommend its use amongst a large circle of his friends 
and acquaintance. I accidentally had a proof of this some 
years ago, when visiting a village by the sea-side, in the 
county of Suffolk, where I found Mr. Furze had been staying 
for a few weeks before I had arrived. I had not long been 
there before I heard of the impression he had produced on the 
minds of the villagers by his daily demonstrations, upon 
the sea-shore, of the microscopic structure of the creatures 
with which the coast abounded. I have often thought that 
this would form the subject for a picture to a painter 
of the nineteenth century—a naturalist exhibiting the 
wonders of animal structure through a microscope to a rural 
population. By such pictures the great history of our civili- 
zation might be told. 

Mr. E. Speer, though not a contributor to our Transactions, 
was deeply impressed with the value of the microscope as an 
instrument of research; and, in the hope of alleviating human 
distress by its agency, presented, before his death, a magnifi- 
cent instrument, made by James Smith, to the Hospital for 
Consumption and Diseases of the Chest. 

I would now call your attention to the state of our library. 
Since I addressed you last year, several works have been 
purchased, and others have been presented; so that we have 
altogether 186 complete volumes, with about 140 pamphlets 
and papers of various kinds. Although the number of books 
is not large, they present a tolerably complete epitome of the 
literature of the microscope in our own language. A cata- 
logue of those works has been prepared by the Library Com- 
mittee, and was published in the Transactions for the past 
year ; separate copies have also been printed for the use of 
the members. A glance at this catalogue reveals to us the 
curious fact that the literature of the microscope has had two 
distinct periods; the first period may be said to commence 
with the establishment of the Royal Society, in 1660. From 
this time to the latter end of the eighteenth: century, the 
‘Philosophical Transactions’ abound with papers and memoirs 
devoted to the structure of the microscope and observations 
by its aid; and it is on this account that I think it would 
be most desirable that the members of this Society 


The President’s Address. 89 


should have the opportunity of consulting these precious 
volumes in our own library. The works that were the 
result of this activity are, I believe, tolerably completely 
represented in our catalogue. The first to which I would 
call your attention is the ‘ Micrographia’ of Robert Hooke, 
published in 1665, and which, considering that it was the 
first work devoted to the literature of the microscope, 
is a perfect marvel. Its illustrations and the sound obser- 
vations of the author may be studied with advantage at 
the present day. This was followed by the works of Grew 
and Malpighi on the Anatomy of Plants. Although Malpighi 
was a foreigner, his works were published by the Royal 
Society of London; they consisted mostly of papers which 
had appeared in the ‘ Philosophical Transactions.’ He was 
the first to observe the passage of the blood through the 
capillary vessels, and his works otherwise abound with sound 
observations. In 1675 the communications of another dis- 
tinguished foreigner commenced in the ‘Philosophical Trans- 
actions;’ and we may claim Leeuwenhoek almost as an English 
writer. His collected works will be found im our library, and 
contain an astonishing variety of observations on animal and 
vegetable structure. During this century Swammerdam wrote 
his treatises on insects, and made many curious observations 
with the microscope on the generation of the frog and other 
animals. 

These researches bring us over the seventeenth, and carry 
us on to the commencement of the eighteenth century. Here 
we meet with the investigations of Trembley, on the Hydra; 
of Lyonet, on the Caterpillar of the Goat-moth ; and of Spal- 
lanzani, on a variety of subjects. The latter was the first to 
maintain the independent animal nature of the Infusoria, and 
contributed a large number of observations on the function 
of animal impregnation. The works of Baker and the two 
Adamses close the labours, as far as our library will indicate 
them, of the eighteenth century, on microscopic subjects. 

If we now turn over the pages of our catalogue, we in vain 
look for the continued activity of the preceding period. Ob- 
servers seemed to think the microscope had done all for 
science that could be accomplished by its aid. It is true, the 
instrument was not forgotten. There were those who believed, 
if its powers could be increased, much more might be done by 
its aid. Brewster, Pritchard, Goring, Tulley, and others, 
worked at the construction of lenses, in the faith that more 
might be accomplished by its aid than had hitherto been 
supposed. Here and there observers were working unnoticed. 
Robert Brown was laying the foundation of the science of 
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Histology and the laws of development in relation to the vege- 
table kingdom, and Ehrenberg was studying the forms of 
infusorial animalcules in every part of the world. It was not, 
however, till the production of Mr. Lister’s paper in the 
‘Philosophical Transactions,’ in 1828, that a new impetus 
was given to microscopical research, and a literature sprung 
up unrivalled in the past history of the microscope. It would 
be impossible for me here to attempt to analyse this literature. 
It includes investigations with the microscope in every branch 
of natural science. It contains observations on the forms of 
crystals, plants, and animals; it embraces the highest gene- 
ralisations of physiological science, and includes countless in- 
vestigations into the origin, forms, and modes of growth of 
organs and the ultimate parts of organs of both plants and 
animals. Altogether, it forms an assemblage of facts and 
reasonings the most imposing that has ever been presented 
to the human mind in the same space of time in the whole 
history of science. To increase the stock of this literature, to 
render it accessible to all mquirers, and to make it the means 
of educating future observers by the aid of this instrument, 
will, I hope, be one of the constant aims of this Society. 

From the Library let us turn to the Museum. It seems to 
me, when we consider the little cost and facility of keepimg 
microscopic objects, that the development of the Museum . 
should be more an object of attention than it has ever yet 
been to the Society. The whole collection of objects amounts 
to six hundred and sixty-three, seventy-three of which have 
been added durmg the past year. If illustrated works are a 
source of instruction, and important as enabling one inquirer 
to understand the views of another, there can be no doubt that 
properly named specimens are of more importance. This is 
especially the case with the forms of minute animals and plants 
which are described from time to time by different authors. If 
collections of species named by authors could be obtained from 
those who have first described them, they would be of great 
value for reference in all time to come. When we consider 
that the number of specimens in our Museum is not so great 
as those offered in the lists of those who vend these objects, and 
that their maximum value is not twelve pounds, I would sug- 
gest that we should do one of two things—either abandon 
the idea of a collection altogether, or place it in a position 
more worthy the credit and dignity of the Society. 

Let me now call your attention to the work of the Society 
during the past year. Having been hastily summoned to 
quit our apartments in Regent-street, at the beginning of the 
year, and not having a place to meet in at the commence- 
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ment of the session, the council have found it convenient to 
curtail the number of our meetings; so that during the past 
year we have held but seven meetings, including the soirée at 
the South Kensington Museum, and the annual meeting on 
the 16th of February. Perhaps I may be allowed to say a 
word or two, first, with regard to the soirée. From the cir- 
cumstance of the council having determined to hold this an- 
nual gathering in the extensive rooms of the Museum at 
South Kensington, which were placed at their disposal by the 
Committee of Council on Education, it was one of the 
largest meetings of the kind that had ever been seen in the 
metropolis. About three thousand persons were present, and 
the display of microscopes, and their accessory apparatus, was 
such as had never been got together before. Upwards of 
three hundred microscopes, exhibiting all the forms and ap- 
plications of the instrument, were displayed. Although this 
exhibition of the instrument, and the assemblage of so large a 
number of patrons, might, consistently with the objects of 
your Society, have been purchased by a considerable outlay of 
funds, it must be gratifying to you to hear that, by the judi- 
cious arrangements of your council and the hberality of mdi- 
vidual members, this immense meeting has not only not 
entailed on your funds any loss, but that you have been 
gainers by it to a sight amount. 

As the ordinary meeting-nights of the past year have been 
only six, including the first meeting of this year, you will not 
be surprised to learn that only ten papers have been read. 

The first paper was by Dr. Bowerbank, “On the Organiza- 
tion of Grantia ciliata,” and contained a more detailed ac- 
count of the structure of this curious member of the sponge 
family than had hitherto been published. To Dr. Bowerbank 
belongs the credit of having studied this interesting family of 
organized beings in the most exhaustive manner; and it will 
be gratifying to all present to know that he is now preparing 
a complete monograph of the British forms of sponges, which 
will be published by the Ray Society for the year 1861. 

Our next paper was one “‘ On Diatomaceze collected in the 
United States,’ by Arthur M. Edwards, Esq. Besides this 
paper from the other side of the Atlantic, we have had an- 
other read, “ On Diatomaceze found near Gambia, Ohio,” by 
Professor Hamilton L. Smith. These papers are interesting, 
as giving an account of the distribution of the Diatomaceze in 
the New World, and they have been received by our Society 
as a gratifying proof that our aims and objects are recipro- 
cated and understood by scientific inquirers in America. Dr. 
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Greville, of Edinburgh, has communicated a paper describing 
several new forms of the beautiful Diatomaceous genus Campy- 
lodiscus. Mr. Roper, in a paper on Triceratium arcticum, 
has shown that this genus must no longer be regarded as a 
non-catenated form of Diatomacez, as in its natural state its 
triangular frustules are connected together as in many other 
forms of this family. The last contribution on Diatomaceze 
is by Dr. Wallich, who, in his paper “ On the Siliceous Orga- 
nisms found in the Digestive Cavity of Salpze, and their rela- 
tion to the Flint Nodules of the Chalk Formation,” has 
endeavoured to account for the presence of forms of Diato- 
mace and Desmidez in the flmts and siliceous nodules of 
the chalk, by their having been collected by Salpz in their 
stomachs, then swallowed by whales or other large animals, 
and, on the death of these creatures, been deposited in the 
bed of the ocean, in the concretionary form in which they 
are now found. 

We may learn from these papers how great an interest 
attaches to the study of the Diatomacez, and how some of 
the highest problems in the history of the life upon our globe 
may be solved by their study. Formed of imperishable 
material, and, once formed, not experiencing the decay which 
is the law of every other existing organism, these minute 
beings leave behind them the most extensive record of their 
existence. Not only can we examine their forms, many of 
which are exquisite from their graceful outline and delicate 
carving, but even with regard to extinct species, we may 
gather the history of their habits and mode of increase, and 
other points, from the localities i which they are found. 
Independent, however, of the interest which attaches to the 
study of the Diatomacez as a group of organized beings pre- 
senting us, as it were, with the first struggles of life against 
the physical and chemical forces of brute matter, they are 
capital objects with which to train the eye and mind to habits 
of correct observation. It is in this group of beings that the 
advanced microscopist seeks for the severest tests with which 
to try the highest powers of his object-glasses ; and it is in 
the observation of the forms and markings of these the most 
delicate productions of the Creative Hand that the young 
microscopist will best acquire the habit of distinguishing 
minute differences and resemblances. 

An interesting communication was read at our June 
meeting, from Mr. George F. Pollock, contaming “ Obser- 
vations on Granulated Blood Discs.”’ This paper indicates 
that, however well the blood-discs may have been observed, 
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they still present phenomena whose full significance is not 
yet understood, and await for their explanation further 
observation and reflection. 

The last paper read at our meetings, and not yet published 
in our Transactions, was one by Mr. Druce, “ On the Repro- 
ductive Process in the Confervoidee.” In this paper Mr. 
Druce shows that there is yet much more to be done in making 
out the true reproductive process in Confervoidee. He 
agrees with previous authors in the conviction that the 
process of conjugation in this family is not necessarily indi- 
cative of a union of germ-cells and sperm-cells ; and certainly 
in most cases of conjugation this fact has not been made out. 
It is not at all inconsistent with our present knowledge of the 
ordinary function of vegetative reproduction by the multipli- 
cation of similar cells, which I have elsewhere ventured to 
call “ homogenesis,”* that it should assume the forms and 
external phenomena of true generation (heterogenesis). We 
see this occurring im the fact that seeds which have originated 
quite independent of the influence of the sperm-cell occur in 
many of the higher forms of plants, and that ova and vivi- 
parous spores, as in the case of the bees and aphides, are 
produced under the same circumstances. It is, then, an in- 
teresting field for the microscopist, to study those lower 
forms of vegetable life m order to ascertain what phenomena 
are connected with the vegetative cell multiplication or 
homogenetic development, and what are the forms in which 
the phenomena of heterogenesis are presented to us. 

These are the principal subjects which have been presented 
for microscopic inquiry during the year. In addition to 
these papers, we have had two on improvements in the struc- 
ture of the microscope. One of these was by Mr. Richard 
Beck, “‘On the Universal Screw.” Although Mr. Beck’s 
paper pointed out some defects in the working of the plan 
for obtaining a universal screw, by which the object-glasses of 
different makers might be used by the same body, as carried 
out by a committee of our Society, it is very gratifying for 
us to know that, generally speaking, our plan has been most 
successful, and that microscopists, both in this country and 
America, recognise the suggestions of the Society as a great 
boon. ‘The other paper on the instrument was by Mr. James 
Smith, who, in his description of a section and mounting 
instrument, with other contributions which he has made to 
the Society, has displayed considerable skill in the invention 
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of apparatus for microscopic investigation; and should he 
continue to apply himself to this department of study, there 
can be no doubt that the microscopic imquirer will be 
indebted to him for further improvements in the mechanical 
arrangements of the microscope. 

But the labours of our Society do not end here. You must 
not forget that the ‘ Journal’ origimated in your Society, and 
has been conducted under its auspices, and that the papers 
published in its pages are as much a part of your organization 
as the papers published m your ‘'Transactions. For the 
very reason that the papers in your ‘ Transactions ’” have been 
less in number, those in the ‘ Journal’ have been more, and 
in no year since its origin has the ‘ Journal’ been more rich 
in original papers than during the past’year. These papers 
have been eighteen in number, besides translations and a 
variety of communications in the form of notes and memo- 
randa. No less than ten of these have been on the Diato- 
macez ; and although some may regard this as a dispropor- 
tionate space for one set of objects to occupy, it must be © 
remembered that these organisms are exclusively nmicroscop1- 
cal, and that at the present moment they possess for the 
microscopist a high interest, for reasons which I have before 
stated. 

Two of the remaining papers, by Mr. Rainey, deserve your 
especial attention ; one ‘On Dental Tissue,” the other “ On 
the Starch Granule.’ The object of Mr. Rainey in these 
papers is to show that the formation of the dental tissues, as 
well as of the starch granule, are due to the same process as 
that which he has so ably shown to take place in the produc- 
tion of shell and other hard parts, in his work on ‘The Mode 
of Formation of Shells of Animals,’ &c. As long ago as 1840 
and 1841, Harting and Link published separate treatises* 
on the Production of Membranes, as the result of a process of 
crystallization of organic substances in contact with organic 
matters; and from time to time the presence of the aggre- 
gating force of crystallization has been alluded to, as possibly 
modifying the results of that action which has been called 
cell-force. It is, however, to Mr. Rainey that we are indebted 
for a full investigation of this subject ; and he has shown that 
in all cases where a considerable quantity of inorganic matter 
is present, as in the case of carbonate of lime in shells, and 
phosphate-of lime in bones and teeth, that the peculiar form 
of the tissue is due to the properties of the imorganic matter 
present. In his paper “ On the Starch Granule,” he has car- 
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ried this view further, and endeavoured to show that the pe- 
culiar form and structure of grains of starch are due to 
minute quantities of inorganic matter. For this process he 
has adopted the term “ molecular coalescence.” 'These ob- 
servations are interesting in connection with the views of 
those who are opposed to the cell-theory of Schleiden and 
Schwann, and who prefer to speak of the whole of the phe- 
nomena of the formation of the tissues of plants and animals 
as a process of “ differentiation.”” In connection with this 
subject, a paper by Professor Williamson, in the last October 
number of the ‘ Journal,’ ‘On some Histological Features of 
the Shells of Crustacea,’ is well deserving attention. He 
there shows that certain tissues in the shells of the Crustacea 
that had been regarded as cellular in their structure, are pro- 
duced in a protoplasmic matter, independent of cells or nuclei. 
I will not, however, enter here further into the matter, but 
call your attention to this subject as a field inviting further 
inquiry, and likely to yield abundant fruits to those who have 
leisure and opportunity for its culture. 

To Mr. Currey the pages of our ‘ Journal’ are largely in- 
debted for his varied contributions in the field of mycology. 
His ‘ Mycological Notes,’ in the number of the ‘ Journal’ for 
July, is an example of how various observations on the same 
series of objects may be communicated with great advan- 
tage to those who are working in the same direction. In 
these busy days, when so many observers are investigating the 
same subjects, it becomes a matter of importance to all to 
know what others are doing, so that no time may be wasted 
in re-discovering what others have done. In connection with 
the subject of mycology, I may also draw attention to a 
translation in the last number of the ‘ Journal,’ in which M. 
De Bary attempts to show that a certain group of the Fungi 
are rather of an animal than of a vegetable nature. Although 
considerable doubts may be thrown on M. De Bary’s conclu- 
sions, his observations indicate the interest that still attaches 
to the question of the limits between the animal and the 
vegetable kingdoms. It is only by the aid of the microscope, 
used by well-trained observers, that such a question can be 
decided; and large groups of forms belonging to the Proto- 
phyta and Protozoa present themselves for investigation on 
this subject. Here, too, is a district in which perhaps the 
inquiries of the microscopist may come in to assist the in- 
quiry which has just been opened by one of our most dis- 
tinguished naturalists as to the origin of species.* It is only 
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by the microscopical observer that the question of the spon- 
taneous generation of animals and plants can be set at rest. 
As far as the results of present investigation go, there seems 
to be no satisfactory evidence that the organisms which we 
call plants and animals have had any other origin than or- 
ganisms endowed with vital properties similar to themselves; 
but as to how far any one of these organisms may differ from 
its predecessors through all time, we are in the dark. At 
first sight, it looks as if this question of the origin of species 
was one that must be for ever veiled from our sight; and if 
it had not been raised by an inquirer so competent to judge 
of the possibilities of our science, we might have passed by 
the challenge unheeded. But we have been invited to ascer- 
tain the amount of change of which each individual organism 
is capable, and especially to observe how far such changes 
impress themselves permanently on the organisms, or series 
of organisms, in which it takes place. If by the collation 
of past well-observed facts with those which present them- 
selves before us at the present day, and allowing the largest 
amount of time that can be reasonably demanded, we come 
to the conclusion that the higher organisms could be degraded 
to the forms of the microscopic Protophyta or Protozoa, or 
that these latter could be elevated to the condition of verte- 
brate animals, then we ought perhaps to conclude, with Mr. 
Darwin, that probably all organisms are derived from a single 
prototype. But if, on the other hand, the amount of change 
we can observe either of degradation or elevation, or both, is 
so limited that no amount of time could account for the di- 
versity of forms of animal and vegetable life we see around 
us, I think we are driven back upon the hypothesis of a 
special creation of species, without being committed to the 
special form or manner of that creation. But, whatever be 
the direction in which our opinions lead us, let us not be 
hasty in the interpretation of the facts which are presented 
tous. Let us observe carefully and cautiously, and record 
our observations faithfully, in the full confidence that the 
Creator has so endowed the human mind, that it will in the 
end reject all that which is false, and only hold that which 
is true. 3 

I now call your attention to two papers of high interest, on 
the microscopic structure of the nervous system; the one by 
Messrs. Turner and Lister, of Edinburgh, the other by Mr. 
Lockhart Clarke, of London. To the latter gentleman we 
are indebted for our knowledge of a method of preparing 
nervous tissue for examination, which has resulted in a much 
more accurate knowledge of the details of the structure of the 
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nerve tubes and cells than has been hitherto known. I need 
not tell you, perhaps, that there is yet much to be learned 
with regard to the functions of the nervous system ; and that, 
whatever advances the physiologist may make im this direc- 
tion, the real relation between function and structure will 
only he made by the microscope. Here, then, is a subject 
for some of our younger friends to pursue. The fact is, in 
whatever direction we turn our eyes, there is still work to be 
done ; and I have often thought it would be possible for this 
Society to imitate the proceedings of the great French Aca- 
demy, and appoint committees to report on researches or on 
subjects demanding research, which would give an impetus 
and direction to an amount of activity and energy that is 
now too often unproductive. It has been the reproach of our 
country that, whilst undoubtedly we have the finest instru- 
ments in the world, our contributions to micrological science 
are not at all in accordance with our superior opportunities 
of observation. I hope our Society, as it increases in num- 
bers, will do more and more to wipe away this reproach. I 
hope to see our ‘ Transactions ’ increasingly enriched by papers 
that will bear the stamp of the excellence of our instruments 
upon them, and that the pages of our ‘ Journal’ will have dimi- 
nishing space for foreign contributions, on account of the 
value of those from our home market. 

In my address last year, I brought before you the subject 
of the desirability of rendering the microscope available in 
our natural history and other museums. No one knows 
better than you that he who sees with his naked eye alone 
sees but half the world that God has made. With this im- 
pression, suggested the manufacture of a museum micro- 
scope on a plan that I find was not at all new, and which has 
been now at work in the South Kensington Museum for 
nearly twelve months. It has so far answered its purpose 
that, whilst thousands have looked at the objects to be seen 
by its aid, the instrument has not suffered in its arrangements ; 
and the Committee of Council on Education have ordered 
four of them to be placed in various parts of the Animal 
Product and Food collections at the South Kensington 
Museum, for the exhibition of objects which cannot be seen 
by the naked eye. The only way to gain for society the full 
advantages of science is to bring the popular mind, by educa- 
tion, into a condition in which it can comprehend the principles 
ivolved in the application of its truths in the manifold 
directions of art, industry, and health. The discoveries of 
science lose the higher part of their value, unless they become 
appreciated and applied by an educated public. It is for 
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societies lke ours to encourage the extension of scientific 
education, to enlist the neophyte in our ranks, and thus to 
secure accomplished observers and discoverers, and a public 
capable of comprehending and applying their discoveries. 

I have thus endeavoured to glance at the work of the year, 
and embody the thoughts it suggests ;. but before I close, I 
would remind you of the obligation we are under to the 
Council of the noble Institution within whose walls we have 
permission to meet. When obliged to leave our apartments 
in Regent Street, at the latter end of our last session, we 
obtained the consent of the Council of the Royal Society, 
and the Senate of the University of London, to meet in the 
large room which they now jointly occupy. We had hoped 
that this permission would have been permanent, and I feel 
it due to the Senate of the London University to say that, 
as far as they were concerned, such permission was granted ; 
but the Council of the Royal Society could not see its way 
clear to give up its rooms for our use once a month ; and thus 
we were compelled to look for a meeting-room in some other 
direction. It was then suggested by Dr. Lionel Beale that 
application should be made to the Council for permission 
to meet in the rooms of King’s College; and I can bear testi- 
mony to the promptitude with which this request was 
responded to, and you yourselves are the witnesses of the 
readiness with which all the accommodation we require has 
been accorded to us. I am also able to state that the Council 
of this College has, with the same generosity, placed the 
whole suite of rooms at the disposal of the Society for a soirée 
on the 11th of April next. 

It now remains for me to offer thanks for the courtesy that 
1 have received on all hands, and for the kind manner in 
which I have been assisted by the Council, and supported by 
you, in performing the duties of your President. It gives me 
great pleasure to resign this chair to one who is so well 
entitled to fill it, and whose election is so honorable to the 
Society itself. Professor Quekett has worked with us from 
the beginning, and much of the success of the Society has 
depended upon his exertions. Many of the most valuable 
papers in our ‘Transactions’ are tne result of his pams-taking . 
and accurate habits of observation, and he has been our 
Secretary for nineteen years. ‘These labours alone would 
have entitled him, at your hands, to the position in which you 
have this day placed him. But independent of what he has 
done for you, as Professor of Histology in the Royal College 
of Surgeons of England, as the author of the masterly lectures 
which he has delivered from the chair he holds, and as the 
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first and ablest historian of the microscope, its structure and 
uses, he has pre-eminent claims to be the President of the 
Microscopical Society of London. To this post he would 
long ago have been elected, had your wishes alone been con- 
sulted ; but his devotion to science has entailed upon him one 
of its too frequent accompaniments, and that is ill health ; 
and this alone is the plea that he has put in against your wish 
to make him your President on this occasion. I amsure you 
will jom me in wishing that he may be speedily restored to 
good health and strength, and that he may never be deterred 
from occupying your Presidential chair by the presence of 
those bodily infirmities which accompany disease. 


The Society then proceeded to ballot for officers and four 
members of Council im the usual manner, when the scruti- 
neers having made their report, the following were declared 
duly elected : 


President—Professor QurKkert. Treasurer—N. B. Warp, 
Esq. Secretaries—G. E. Buenxins, Esq.; M. 8. Lege, Esq. 


Four Members of CounctI—Dr. Mitiar; J. R. Mummery, 
Esq.; Dr. Watuicnu; 8. C. Wuirsreap, Esq. ;—in the place 
of A. Brapy, Esq.; J. Guaisnuer, Esq.; H. Pericar, Jun., 
Esq.; J. H. Rosperrs, Esq.; who retire in accordance with 
the regulations of the Society. 


The thanks of the meeting were unanimously voted to Dr. 
Lankester, for his services as President during the past two 
years. 


On the AM@poid Conpitions of Votvox GLoBATOR. 
By J. Braxton Hicks, M.D., Lond. F.L.S8., &c. 


(Read March 14th, 1860.) 


Tue effect of the attention paid of late to the histology 
of the lower tribes both of the animal and the vegetable 
kingdom has been to lessen the number not only of species, 
but of whole groups, and to rob zoology of many of its sub- 
jects. Perhaps thisis best shown in the case of the zoospores; 
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where whole genera of Monadina, Astasiza, &c., have 
been distinctly proved to represent only one of the many 
phases of the respective Algz to which they belong. But 
that Amaba—the moving and all-devouring ‘“ sarcode’— 
and Actinophrys with its extemporised tentacles, possessing 
some of the very essentials of animal life, should belong to the 
vegetable kingdom was scarcely to be expected. 

Still we have now on record the results of the careful 
observations of three naturalists, which seem to prove that 
an Amoeboid phase occurs in the life of many vegetables. 

Dr. Hartig* has noticed that the antheridia of Characee, 
Polytrichum,and Marchantia, change into Spirillum, Vibriones, 
and Monas consecutively; and that from the fusion toge- 
ther of a number of these last, bodies are formed undis- 
tinguishable from Ameba princeps. He remarks that, by 
some means or other, Diatomacez find their way into the 
interior of this self-moving mass, within which they circulate 
in obedience to the various currents. 

Mr. Carter+ has watched the changes in the protoplasmic 
contents of the cells m Spirogyra, both conjugatmg and 
agamic, from which rhizopodous bodies are produced, some 
like Amebe, others becoming precisely similar, i appearance 
at least, to Actinophrys sol. : 

Dr. De Bary, as noticed in the Journal (vol. vin, p. 97), 
has lately remarked, in his examination of the Myxogastres, 
that the creeping threads of mucilaginous matter, by the 
confiuence of which the fructifymg mass of Athalium is 
formed, consist of Sarcode. He also remarks, that the 
spores placed in water burst, and their contents escape, 
clothed only by a very thin primordial utricle, and furnished 
with cilia. These bodies progress as ordinary zoospores, and 
by further changes are converted into organisms precisely 
like Amebe, from which, eventually, spore-cases are formed. 
De Bary, therefore, concludes that the Myxogastres are not 
fungi, but animals (allied to Rhizopods), and calls them 
“ MycrtTozoa.” 

A fourth instance of this phenomenon occurred to myself 
in the course of some observations on Volvox, six years 
since, at the end of the summer, at the time when Volvox 
giobator was changing into V. aureus; although the appear- 
ances I allude to were noticed in V. globator, im its ordinary 
form, and in ¢wo stages of its existence. 

The first example in which I observed motion in the cell was 


* See ‘Journ. of Micros. Science,’ 1856, p. 51. 
+ See ‘Annals of Nat. Hist.,”? 1857, p. 259. 
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at an early period, before the young Volvow is fully grown, 
at the time when the future zoospores first appear, enclosed 
in cells, the final product of segmentation. ‘These zoospore- 
containing cells, by contact with their neighbours, are rendered 
multangular, and they include about twenty or thirty hexa- 
gonal, young zoospores, in close contact, and which are of 
many colours, as shown at Pl. VI, fig. 12,a,6. When these cells 
are detached, they become round, and, (to quote my notes at 
the time, “They have a curious power of changing shape, 
like an infusorial Proteus, protruding the wall, first at one 
side, and then at another, into which protrusions the contents 
run” (fig. 12 c). The other and more striking instance, 
however, was visible in the zoospores themselves at an 
advanced age, when some of them enlarge and become irre- 
gular in outline (Fig. 13 a). Some disappear. Some break 
up and disperse within the Volvo (sperm-cells?). Some 
undergo a process of subdivision (germ-cells?), producing a 
group of from two to forty green drops, arranged so that their 
apices, with cilia, point externally ; while others enlarge to two 
or three times their natural size, having many nuclei within, 
and variously coloured. When this cell, probably by the 
solution of the outer mucilaginous coat, becomes free, it also 
possesses the power of moving precisely as does a true Ameda. 
Unfortunately, I did not extend my observations so far as to 
see if in its progress it included foreign matter,—a point of 
much interest; the conditions, however, above described were 
so distinct, that there was no possibility of mistake by confu- 
sion with other structures, as | watched these aged zoospores 
move away in many instances from their original position, 
while it underwent the transition. 

To conclude, with Dr. De Bary, that the Myxogastres are 
animals, because in some phase of their existence they possess 
a self-moving endoplast, seems in our present knowledge to 
be premature ; for then must we include the above-mentioned 
genera, not excepting Volvox and its congeners in the animal 
kingdom,—a step for which botanists are not as yet prepared. 
A much better explanation seems to me to be this: that the pro- 
toplasmic contents, when deprived of their confining envelope 
of cellulose, possess, in common with Sarcode, under certain 
circumstances, a power of spontaneous motion in the manner 
of an Ameba. It is questionable how far such actions in the 
Rhizopodan class are the result of any true consciousness, 
or whether it is not an involuntary action—a property which 
can scarcely be denied to vegetables composed only of endo- 
or protoplast; and this would seem to be strengthened by the 
fact. I have observed, viz., that before protrusion, in the Ameba 
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and Amoeboid bodies, takes place, a rush of the semi-fluid 
contents to the spot can be plamly seen before any bulging 
occurs. Whether these Amceboid bodies possess the power of 
‘eating,’ will be a question for future observation. 

The above remarks increase the interest connected with the 
life-history of Volvox globator, which from analogy we may 
suppose to be a zoospore-state of another existence; to which 
opinion, indeed, the results of investigations are gradually 
drawing us. 


A Monograph of the Genus AstnRoLamMpPra, including AstTE- 
ROMPHALUS and Sparaneipium. By R. K. Grevitye, 
LL.D., F.R.S.E., &e. 


(Communicated by F.C. 8. Roper, Esq., F.L.S., &c, Read March 14th, 1860.) 


SincE the publication of my paper on Diatomacez occur- 
ring in Californian guano (‘ Mic. Journ.’ vol. vii), some very 
interesting materials have been placed in my hands, the 
careful study of which has led me to take a different view 
than I formerly entertained, of the generic relations of Aste- 
rolampra, Asteromphalus, and Spatangidium. The materials 
referred to consist of—1. Soundings from the Indian Ocean, 
obtained by Captain Pullen, in latitude 5° 37’ south, and 
longitude 61° 33’ east, at a depth of 2200 fathoms. This 
most remarkable gathering was presented by Mr. Hilton to 
Mr. Roper, who very kindly transmitted a portion of it to 
myself. 2. A series of slides prepared from some of the de- 
posits of the United States, by Mr. E. W. Dallas. 3. A 
series of slides prepared by Professor Walker-Arnott, from 
the substance known under the name of Monterey stone. 

My investigations into the great variety of allied forms 
derived from these sources point very decidedly towards a 
union of the three genera above mentioned ; and that Aste- 
romphalus and Spatangidium will most naturally take their 
place as sections under Asterolampra. I may here candidly 
admit that, soon after the publication of my former paper, 
I became convinced that I had committed an error in adopt- 
ing, under any modification, the genus Spatangidium; an 
error which might be traced to my desire to retain, if possible, 
a genus established by so distinguished a naturalist as De 
Brébisson. For although at first sight, under a moderate 
power of the microscope, the difference was so striking as to 
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justify De Brébisson in using the terms celluloso-reticulate, 
subpunctulate, subgranulate, &c., in order to describe the 
relative appearance of the segments under the same magni- 
fying power, it was easy to see by sufficiently increasing the 
power that the structure of all was essentially the same. 

In the preparation of the present communication, I gladly 
acknowledge the valuable suggestions J have received from 
my friends, Professor Walker-Arnott and Mr. Roper. 

As some confusion already exists with regard to the names 
applicable to the different parts of these discs, it is desirable 
that some attempt should be made to regulate them. I ven- 
ture, therefore, to propose the following nomenclature, which 
will be followed in this paper, and easily understood with the 
help of the following diagram : 


f 
Fig. 


i Ore His 2. 


Fig. 1, diagram of Asteromphalus ; Fig. 2, diagram of Spa- 
tangidium. ‘To convert Fig. 1 into a diagram of Asterolam- 
pra, all that is required is to separate the lines cc a little, and 
make the ray f as broad as the rest. 

a umbilicus, 6 umbilical lines, c median lines (approximated 
umbilical lines), d hyaline area (composed of the united bases 
of all the rays), e rays, f median ray, g areolated segments. 

A few explanatory remarks may be required with reference 
to some of these terms. It has been suggested that “hyaline 
area’’ is uncalled for, because it is composed merely of the 
bases of the rays. This is true, but it is composed of the 
bases of the rays collectively, and it will be very convenient 
sometimes to be able to define the contour, position, &c., of 
this area. As to the rays themselves, there can be no doubt 
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that it is desirable to restrict the appellation to those radi- 
ating divisions which, commencing at the umbilicus, are at 
first included between the umbilical lines and are afterwards 
continued in a contracted and linear form between the areo- 
lated segments to the margin. The umbilical lines (“sepi- 
menta imperfecta,” of Ehrenberg) offer greater facilities for 
description than the bases of the rays themselves, and a name 
for them could hardly be dispensed with. 

Several terms have been suggested for the narrow or 
“obsolete ” ray which occurs in Asteromphalus and Spatan- 
gidium ; but, upon the whole,I prefer that of “ median,” 
which is as expressive as any of the others, and has the 
advantage of having been already used by De Brébisson. 
An additional recommendation is, that it enables me to apply 
the equally expressive term, “‘ median lines,” to the two ap- 
proximated lines above the median ray, there being evidently 
some connection between these parts. The position of these 
hnes differs in Asteromphalus and Spatangidium. Inthe for- 
mer genus they appear as really umbilical lines, approximated 
indeed, but still springing, hke the rest, from the central 
point. In the latter they do not do so, and therefore cannot 
strictly be called umbilical lines. In fact, they have no rela- 
tion with the other lines in point of radiation. It was, 
therefore, desirable to invent a term which should be equally 
applicable in both genera. By the term median, then, I wish 
to imply the two lines which invariably accompany the me- 
dian ray, and only exist in connection with it. We shall see 
that much interest attaches to these lines, and that they 
afford good discriminative characters. 

Without giving the original characters verbatim, the three 
genera under consideration are distinguished as follows: 

AsTEROLAMPRA, Ehrenb. in ‘ Berl. Monatsbericht, 1844, 
p. 73. The valve is strictly circular, with a centrical hyaline 
area, which is equally divided by lines (“ sepimenta’’) radi- 
ating from the umbilicus. Each of these lines terminates at 
the base of a marginal areolated segment, while alternating 
with them the rays are continued between the segments to 
the margin. 

Astrrompuatus, Ehrenb. in ‘ Berl. Monatsbericht,’ 1844, 
p. 198. The valve is exactly circular, with a centrical hyaline 
area; but, instead of being equally divided by the lines 
(‘“‘sepimenta imperfecta’’) which radiate from the umbilicus, 
two of them are approximate and parallel; and instead of all 
the rays being equal, one of them is much narrower than the 
rest, or, as Ehrenberg calls it, “ deficiens vel ita obsoletus.” 

Sratancipium, De Bréb. ‘Bull. de la Soc. Linn. de Nor- 
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mandie,’? 1857. The valve is “suborbicular,” and the “ point 
dou rayonnent les ambulacres . . . . est toujours ex- 
centrique.” 

It will be perceived that if we take a frustule of Astero- 
lampra (which may be assumed as the typical form of the 
group), and merely approximate two of the umbilical lines, 
so as to become parallel, and make the ray between them 
narrower than the rest, we have at once an Asteromphalus ; 
and that between the latter genus and Spatangidium there is 
only (according to De Brébisson’s view) the eccentrical posi- 
tion of the hyaline area, with its lines and rays. Again, if 
we take the genus Asterolampra as our stand-point, and 
examine in what respects Ehrenberg has made Asteromphalus 
to differ from it, we are reduced to the conclusion that the 
former rests its claim to generic distinction, as compared 
with the latter, on the sole circumstance that the rays and 
umbilical lines are all equal. 

Let us now examine how far these genera have been 
affected by recent discoveries. In Asterolampra the species 
named Marylandica was the only one known to Ehrenberg ; 
and though various others have been subsequently described, 
they must all be referred to that species. In all of them the 
areolated segments are concave at the base, and the umbilical 
lines straight and simple. But other species, very different 
in habit, must now be introduced on the claim specified in 
the close of the last paragraph. One of these is Asterom- 
phalus Grevilli, of Wallich,* from the Indian Ocean, found 
also by Mr. Dallas in the Rappahannock deposit, United 
States, and by Professor Walker-Arnott in Monterey stone ; 
in which the numerous segments are square at the base, and 
the umbilical lines are variously divided. In A. variabilis, 
another species found in the same material, the umbilical 
lines are most of them divided near to the central point, 
being either forked or arranged in triplets; while the base of 
the segments is so sharply angular as to give a triangular 
aspect to the adjoming portion of the rays. 

In a third species from the same source (A. Brébissoniana, 
PL. III, fig. 9), the numerous segments are square at the base, 
and the umbilical lines exhibit the angular bend in the mid- 
dle, which is observable in certain species both of Asterom- 
phalus and Spatangidium. It is impossible not to perceive 
how strongly the characters and natural habit of the diatoms 
noticed above run into those of the last-named genera. 

Asteromphalus, as we have already seen, only differs (ac- 


* «Trans. Mic. Soc.,’ vol. viii, p. 47, Pl. 2, fig. 15. 
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cording to Ehrenberg himself) from Asterolampra in two of 
the umbilical lines common to both genera becoming approxi- 
mate and “ parallel,” and in one of the rays common to both 
genera becoming narrower than the rest. But even this dif- 
ference is not strictly maintamed in all Ehrenberg’s own 
species ; for m A. Darwinit and A. Rossii the median lines 
are not “ parallel,’ but cuneate. This deviation from the 
generic character is still more prominent in recently disco- 
vered species, which, notwithstanding, cannot be excluded 
from this place. In my Asterolampra Dallasiana, for ex- 
ample (Pl. IV, fig. 10), the median lines are campanulate ; 
and in my Asterolampra Wallichiana (fig. 11), they are 
so widely cuneate as to show a decided approach to Aste- 
rolampra as restricted by Ehrenberg. It is evident, therefore, 
that were the genus to be sustained, the character derived 
from the parallelism of these lines would have to be aban- 
doned. With regard to the form of the segments, they are 
represented as concave at the base in all Ehrenberg’s species. 
In Asterolampra Dallasiana and A. Wallichiana, however, 
they are square at the base. ‘The angular bend in the umbi- 
lical lines which marks some species of <Asterolampra and 
Spatangidium is found also in Asteromphalus im one or two 
instances. 

I have remarked elsewhere—and am glad to see that my 
view is supported by Dr. Wallich—that the character on 
which De Brébisson founded his genus Spatangidium, viz., 
the eccentrical position of the hyaline area, is far too uncer- 
tain to be relied on; for valves are continually occurring in 
which this feature is scarcely, if at all, perceptible. And 
when this character disappears, so also does the “ sub-orbicu- 
lar’? form of the valve. How little dependence can be placed 
upon it is well shown in S. heptactis of De Brébisson (S. 
Raifsianum of Norman, in my former paper). De Brébisson 
does not state the form in his description, but his figure 
represents it as broadly ovate, whereas in mine it is the very 
reverse.* An exception, however , appears to exist in Spa- 
tangidium Arachne, which, as far as I have observed, retains 
constantly its round-ovate ‘outline, as well as its highly eccen- 
trical arrangement. A better generic character than the 
latter might “have been found for Spatangidium, as Professor 
Walker-Arnott has suggested, in the median lnes (Dr. Wal- 
lich’s basal ray) passing over and beyond the central point, 
so as to cause the umbilical lines to radiate from the top and 
sides of the median lines, and not from the central point 


* «Mic. Journ.,’ vol. vil, Pl. 7, fig. 8. 
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itself, as in Asteromphalus. A most remarkable species, how- 
ever, belonging to the Indian Ocean soundings—my Astero- 
lampra Roperiana (P1. IV, fig. 14)—seems to form a connect- 
ing link, not only between these two genera, but including the 
Asterolampra of Ehrenberg itself. It will be seen at a glance 
that the plan, so to speak, of the valve is far more that of 
Asteromphalus than of Spatangidium. In the circular out- 
line, in the centrical hyaline area, radiation of the umbilical 
lines, approximation of the median lines, and in the median 
ray, it is an Asteromphalus. In the single circumstance that 
the median lines pass slightly beyond the central point, form- 
ing a little imperfect circle round it, is the frustule, a Spa- 
tangidium. The median lines in this species present some 
additional curious features. But for the mtervention of the 
little imperfect circle, which may be compared to the nave of 
a wheel, the umbilical lines would meet at precisely the 
central point. Immediately beneath the imperfect circle the 
median lines contract ito a sort of neck, and then, instead 
of continuing to be approximate, as they ought to do for a 
Spatangidium, or parallel, as Ehrenberg would require of them 
for an Asteromphalus, they diverge, and by a curve reach the 
edge of the hyaline area at points almost equidistant between 
themselves and from the adjoming umbilical lines. In this 
last character (sub-equidistance of the termination of the 
median lines), as well as in the sub-equidistance of all the 
rays, the median one included, the frustule is very nearly an 
Asterolampra. The valve in my Asterolampra Shadboltii is 
also circular, and, but for the median lines passing slightly 
beyond the central point, would in every other respect belong 
to the Asteromphalus section. In Asteromphalus Brookei, 
likewise, of the late Professor Bailey, the valve, if not actually 
circular, appears to be so to the eye, and the median lines, 
which somewhat resemble those of Asterolampra Roperiana, 
scarcely pass beyond the central poimt. Enough has been 
said, perhaps, to illustrate the transition of these genera into 
each other ; and we may now proceed, in accordance with the 
views advocated, to give a systematic arrangement of the 
known species. 


ASTEROLAMPRA, EKhrenbd. 


ASTEROMPHALUS, Khr. Spatanerpium, De Bréb. 


Frustules simple, two-valved, disciform. Valves orbicular 
or sub-orbicular (in one case oblong) ; central area hyaline, 
and furnished with radiating lines, each of which terminates 
at the base of an areolated marginal segment; while, alter- 


108 GREVILLE, on Asterolampra. 


nating with them, transparent rays are continued from the 
hyaline area between the segments to the margin. 


Section I.—Rays equal and equidistant: AsTEROLAMPRA. 


1. Asterolampra Marylandica, Khr. Umbilical lines simple, 
straight ; areolated segments curved at the base. Diameter 
0016” to 0080". (PL. ITI, figs. 1—4..) 


Asterolampra Marylandica, Ehr. Berl. Monatsbericht, 1844, p. 76, 
Pl]. (June), fig. 10. Bail. Sill. Journ., vol. xlvii, Pl. 4, fig. B. 
Kutz. Sp. Alg.,.p. 129. Pritch. Animale., p. 320, Pl. 14, fic. 33. 
Mic. Dict., p. 71, PL 19, fig. 5. Wall. Trans. Mic. Soc., vol. viii, 
p. 47, Pl. 2, figs. 13 (6 rays), 14(7 rays). Brightw. Mic. Journ., 
vol. vil, Pl. 5, fig. 3 (6 rays). 

A. septenaria, A. 8. Johns. Sill. Journ., 2d ser., vol. xii, p. 33. 

A. impar, Shadb. Trans. Mic. Soc., vol. ii, Pl. 1, fig. 14 (7 rays). 

A. pelagica, Ehr. Berl. Monatsbericht (1854), p. 238. (Noticed 
first by Muller, Abhandl. d. Berl. Akad. 1841, vol. i, p. 232, 
Pl. 6, fig. 4, in his Memoir tiber den Bau des Pentacrinus caput 
Meduse (7 rays). . 


Hab. Various deposits in the United States (6 to 9 rays). 
West Indies (7 rays), R. K. G. Natal (7 and 11 rays), Shad- 
bolt. Monterey stone (7 rays), Professor Walker-Arnott. 
Indian Ocean, from Salpe (6 and 7 rays), Wallich. Indian 
Ocean soundings, at 2200 fathoms (6 rays). 

This species is exceedingly variable ; and, notwithstanding 
the number of figures which have been given of it, several of 
which, however, are merely repetitions of each other, I have 
considered it very desirable to offer some additional ones, in 
order more fully to illustrate deviations from what may be 
regarded as the typical form, well represented by Ehrenberg’s 
original figure. That author has assumed eight as the normal 
number of the rays, and he is probably correct with reference 
to the frustules found in the American deposits. I believe 
that number to predominate, although specimens with from 
six to nine rays also occur in the same deposits. It is at the 
same time a very curious fact, that in the Indian Ocean 
soundings every example which has come under my notice 
possesses only six rays; and Dr. Wallich has represented one, 
likewise with that number, obtained from Salpe in the Bay 
of Bengal. While thus the number eight appears to predo- 
minate in the American deposits, and six in the Indian Ocean 
(so far as known), an odd number, seven or eleven, was found 
by Mr. Shadbolt to exist exclusively in a gathering from Port 
Natal. It would be rash from such limited data to conclude 
that these are the prevailing numbers on the coast of Hast 
Africa; still it is remarkable, that in the gathering specified, 
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with the frustules “ moderately abundant,” not one should 
have been observed having other than seven or eleven rays. 
The extreme range appears to be from six to twelve; Dr. 
Waliich refers to one in his possession, without mentioning 
the locality, containing the latter extraordinary number. It 
is, however, now admitted on all hands that the number of 
rays is of no diagnostic value whatever ; and, consequently, it 
is necessary to bring together all those so-called species which 
have no other character to rest upon. Among the examples 
which I have given in Plate ITI, are frustules with six, seven, 
and nine rays; but [ have not selected these forms on account 
of this variation, but in order to show how widely the valves 
may otherwise differ, and to assist in determining the ques- 
tion of identity. In fig. 1, from Piscataway, Maryland, the 
rays are not only numerous, but the segments form an ex- 
tremely deep curve; and in Dr. Wallich’s figure, 14, 1. ¢c., 
the same effect is produced with fewer rays, in consequence 
of the segments being carried still nearer to the umbilicus. 
In my figure 3, detected by Mr. Dallas in “ Bermuda Tripoli,” 
the species seems to have reached the very opposite extreme, 
and its most aberrant condition. The hyaline area is so large 
as to occupy half the radius; and the curve of the areolated 
segments is not only very shallow, but ceases to be regular, 
being considerably flattened ; all which makes the rays appear 
so short, that they might be compared to the handles of a 
steering-wheel. I have introduced figure 2, from Rappahan- 
nock, to show that while the hyaline area occupies even a 
larger portion of the valve than the preceding, the segments 
preserve the true curve. The valve has seven rays, and pre- 
sents a most striking contrast to Dr. Wallich’s fig. 14, l. ¢. 
My fig. 4 represents a frustule from the Indian Ocean sound- 
ings, remarkable for its gigantic size. It exhibits also a pecu- 
larity, observable in all the specimens, obtained from the 
same quarter,—a greater breadth of the ray than usual. The 
umbilical lines may be said to be normally simple in this 
species ; but one or two of them are occasionally forked close 
to the central point, as seen in fig. 1. 

With regard to the nature of these lines, it is improbable 
that they indicate an actual division or dissepiment between 
the bases of the rays, as such a provision would seem to be 
useless while the remaining portion of those organs is so 
firmly united to the adjoming parts. In the numerous frac- 
tured specimens of Asterolampra and Spatangidium I have 
examined, I have never been able to trace any disposition in 
the valve to break up in the direction of these lines. The 
more correct view, it appears to me, is that suggested by Mr. 
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Roper, viz., that they are raised and thickened lines, intended 
to strengthen the valve. In afrustule of A. Marylandica, to 
which he drew my attention as throwing some light on the 
subject, a portion of the hyaline area has been accidentally 
destroyed, leaving one of the lines denuded throughout its 
whole length. From its evident strength, it is admirably 
adapted to the purpose assigned toit by Mr. Roper. Indeed, 
the hyaline area, in all these diatoms, may not be unaptly 
compared to a circular window, with radiating bars, fitted 
with transparent siliceous panes. In several species of this 
and the following sections, there is an apparent thickening 
in the rays, especially where they pass the confines of the 
hyaline area. At this part there is sometimes a sort of ridge 
or convexity, which gradually subsides into the plane surface 
of the basal portion of the ray. This appearance is indicated 
in Mr. Shadbolt’s figure already quoted, and is probably 
caused by an internal channel, the termination of which, near 
the umbilicus, 1s occasionally tolerably evident ; but I do not 
find anything hke the line passing down the middle of the 
ray, as faintly seen in Mr. Shadbolt’s figure, and conspicu- 
ously in that given by Mr. Brightwell. (‘ Mic. Journ.,’ 
vol. viii, pl. 5, fig. 3.) That the rays are tubular, seems to be 
confirmed by Dr. Wallich, who finds air-bubbles in them in 
some of his balsam-mounted slides. It is now well known, 
that the two valves of the frustules of this group do not cor- 
respond in the disposition of the rays, or, to use a printer’s 
phrase, they do not register ; but that the ray of one valve 
is opposite to the areolated segment of the other,—a circum- 
stance which, to an mexperienced observer, is often not a 
little perplexing. This arrangement was first noticed by 
Miller, who, in fact, figured the two valves of Asterolampra 
in their normal position, before Ehrenberg himself constituted 
the genus. He remarks, “‘ Dieser Stern ist eme Doppelfigur 
und besteht aus einem vordern und hintern stern, woven 
jeder 7 Strahlenhat, die Strahlen des hinteren stehen in den 
Zwischenraumen der Strahlen des vorderen.’”’* 

It is a curious fact, that im species where the umbilical 
lines are more or less branched, those of the two valves do 
not necessarily correspond. In a beautiful frustule in my 
possession, of Asteromphalus Brooket of Bailey, the upper 
valve is so convex that the umbilical lines can be focused 
distinctly from those of the lower fiat valve, and it appears 
that the furcation of the two sets of limes is to some extent 
different. This tends to confirm Mr. Roper’s idea above- 


* Abhandl. d. Berl. Akad. (1841), vol. i, p. 232. 
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mentioned, that these lines are to be considered mainly as 
ribs or bars of support. No species has so wide a range with 
regard to size as A. Marylandica. ‘The smallest that has 
come under my notice is a specimen belonging to Mr. Roper, 
of Shadbolt’s A. wmpar, which is only -0018”. 

2. Asterolampra Rotula, n. sp. Grev.—Areolated segments 
nearly square at the base; umbilical lines simple, or forked 
close to the central point. Diameter 0044”. (Pl. III, fig. 5.) 

Hab.—Monterey stone, Professor Walker-Arnott. 

It is with considerable hesitation that I venture to offer 
this diatom as distinct from the following, and should not 
have done so but for the opportunity afforded me by Professor 
Walker-Arnott, of imspecting a series of that species. I 
find, on a close examination, and after making drawings of a 
number of specimens, so uniform an adherence to the cha- 
racter furnished by the base of the segments, that I cannot 
at present bring myself to regard the present form as a 
variety. At the same time it may be held as only provision- 
ally independent. The segments are somewhat square at the 
base, and the linear portion of the rays commences abruptly 
at the margin of the hyaline area; whereas, in the following 
species, the linear portion of the rays assumes a triangular 
figure before leaving the hyaline area, in consequence of the 
very different outline of the base of the segments. The 
umbilical lines of the two are much alike; those of the 
species under consideration showing a disposition to divide. 
It will be perceived that one of them, immediately after 
leaving the central point, separates into three branches. 

3. Asterolampra variabilis, n. sp. Grev.—Areolated seg- 
ments, with a dipping angle at the base; upper part of the 
basal portion of the ray triangular; umbilical lines simple, 
forked, or in triplets. Diameter 0028” to :0048” (PI. III, 
figs. 6—8.) 

Hab.—Monterey stone, Professor Walker-Arnott. 

The most characteristic feature, as I conceive, of this 
diatom, arising from the form of the basal portion of the 
rays, and consequent angular base of the segments, has been 
referred to in my remarks on the preceding species. The 
result of this character is a very beautiful rosette-like contour 
of the hyaline area, and constant in all the specimens | have 
seen. The umbilical lines, also, are remarkable. In A. 
Marylandica they are, as we have seen, normally simple, 
being rarely (one or two only) forked. In the species now 
before us, the reverse is the case. In the great majority of 
instances the lines are forked or in threes; so that in the 
same valve there will seldom be more than two of them un- 
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divided. In the series already referred to, as communicated 
by Professor Walker-Arnott, the following arrangements of 
these Imes occur. (1.) In a valve with seven rays, one 
line is simple, six united in triplets; so that only three 
lines actually radiate from the central point. (2.) A valve of 
eight rays (fig. 6) : two simple lines and two triplets; four 
lines therefore radiate from the central point. (3.) Another 
valve with eight rays: one simple line, two forked and one 
triplet; four lines, as before, radiating from the centre, but 
by a different combination. (4.) A valve with nine rays 
(fig. 7): two simple lines, two forked and one triplet; in 
this case the divisions occur at a considerable distance 
from the umbilicus, and five lines emanate from the central 
point. (5.) A valve with ten rays: no simple line at all, but 
two forked and two triplets; only four actually radiating 
from the centre. (6.) A valve with eleven rays (fig. 8): 
one simple line, two triplets, and one quadruplet; still only 
four proceeding directly from the umbilical point. It will be 
obvious from the above statement, that there is a decided 
tendency in the umbilical lines of this species to arrange 
themselves in triplets. J regret that I have not space to 
admit of the entire series being engraved, but the examples 
I have selected will afford a good idea of the whole. It is 
worthy of observation that the valve I have represented at 
figure 6 seems, on a momentary glance, to possess what I 
have called median lines, which enclose Dr. Wallich’s “ basal 
ray” (‘from the true rays being always arranged around or 
upon it”’) ; but this is a deception. Median lines, according 
to my view, cannot exist apart from a median ray, and con- 
sequently are not to be found in this section of the genus. 
In the present instance it will be perceived, by a comparison 
with figures 7 and 8, that the appearance is caused by two 
triplets of umbilical lines happening to adjoin each other. 
The same effect is twice repeated in figure 8, only not quite 
so conspicuously. Dr. Wallich proposes to substitute the 
term “basal” ray for median or “obsolete” ray ;* but as 
there is no instance on record of more than one median ray 
occurring in the same valve, he must use the term in a more 
enlarged sense in his highly interesting paper, when he 
ascribes three basal rays to the species he has done me the 
honour to associate with my name. In one of Professor 
Walker-Arnott’s slides is an abnormal valve of A. variabilis 
with the hyaline area very eccentrical, and the whole having 
exactly the appearance as if it had been intended for a 


* ¢Trans. Mic. Soc.,’ vol. viii, p. 45. 
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Spatangidum. It has six rays, the lower one much the 
longest; the upper one short, and the lateral ones shghtly 
curved downwards. This accidental deviation from the 
ordinary arrangement of the valve in this species is imma- 
terial, except as an additional illustration of the tendency 
in individuals belonging to the different sections of the 
group to partially assume the general appearance of each 
other. 

4. Asterolampra Grevillit.—Areolated segments square at 
the base; rays numerous; umbilical lines divided and ar- 
ranged in parcels or groups of from two to five lines each. 
Diameter about :0034”. (Pl. IV, fig. 21, an abnormal 
valve.) 

Asteromphalus Grevillii, Wall. Trans. Mic. Soc., vol. vil, p. 47, Pl. 2, 


fig. 15 


Hab.—Rappahannock Deposit, United States, Mr. E. W. 
Dallas. Indian Ocean, Dr. Wallich. Monterey stone, 
Professor Walker- Arnott. 

The uniform character of the rays brings this species into 
the present section. The examples originally discovered by 
Mr. Dallas, and which I had described in MS. as unques- 
tionably distinct, I have little or no hesitation in now referring 
to this place. Although no character can be strictly drawn 
from the number of rays, yet it would seem that in this 
diatom they are so numerous as to give it a peculiar appearance. 
The umbilical lines, as they radiate from the central point, 
are very few; but they almost immediately divide in such a 
way, that a group of lines seems to be supported, as it were, 
by a single short stalk. The frustule figured by Dr. Wallich 
has thirteen rays; the umbilical lmes are combined into 
three groups ; the three little stalks which support them alone 
radiating from the central pomt. One of the American 
specimens, of which I had prepared a drawing, contains 
fifteen rays; and the umbilical limes are combined into four 
groups, supported by as many little stalks. Another of the 
American specimens contains seventeen rays. The one with 
fifteen rays has four, which Dr. Wallich would call “ basal ;”’ 
that is, they unite at the umbilicus exactly in the same 
manner as do his three ‘“ basal rays” in his figure of the 
present species. Consequently, if I am right in considering 
the American and Indian individuals as identical, the species 
might be said to possess an indefinite number of such rays. 
But, as I have already remarked, this arrangement of the rays 
admits of a different and more satisfactory explanation. At 
figure 21 (Pl. IV), I have introduced ‘a valve, from the 
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Indian soundings, having a very irregular and curious arrange- 
ment of the umbilical hnes. 

5. Asterulampra Brébissoniana, n. sp. Grev.—Areolated 
segments square at the base; umbilical lines with an angular 
bend in the middle. Diameter ‘0030’. (PI. ITI, fig. 9.) 

Hab.—Monterey stone, Professor Walker-Arnott. 

This may be regarded as one of Professor Walker-Arnott’s 
most interesting discoveries, as it shows that the very remark. 
able angular bend in the umbilical lines, already known to 
exist in some species of <Asteromphalus and Spatangidium, 
is not excluded from the present section; and therefore 
strengthens, in however small a degree, the argument in 
favour of the union of the whole group into one genus. I 
have much pleasure in dedicating so well-marked a species to 
M. Alphonse de Brébisson, whose name is so eminently asso- 
ciated with these wonderful structures. 


Section I].—Rays unequal (one much narrower than the 
rest). Umbilical lines radiating from the central pomt ; two 
of them approximated.— AsTEROMPHALUS. 


6. Asterolampra Hookertt.—Areolated segments curved at 
the base ; umbilical lines straight, the two approximated ones 
(median lines) parallel. 


Asteromphalus Hookeri, Ehr., Berl. Monatsb., 1844, p. 200, pl. (June), 
fie. 3; Kiitz., Sp. Alg., p. 129; Priteh., Animales pp, e205 Aine. 
Dict., p. 71, pl. xix., fig. 2; Ehr., Mikrogeol., pl. 35, A. xxi, fig. 2 
(6 rays). 

Asteromphalus Buchi, Hhr., Berl. Monatsb., 1844, p. 200, fig. 4; 
Kiutz., lLc., p. 130; Priteh., 1. c, p. 3213° Mies Diehe ian ear 
rays). ) 

Agta Humboldtii, Ehr., Berl. Monatsb., 1844, p. 200, fig. 6; 
Kiitz., le, p: 180; Pritch., lc. p..321, pl. xiv, te oe ee. 
Dict., p. 71; Ehr., Mikrogeol., pl. xxxv., A. xx1., fig. 3 (8 rays). 

Asteromphalus Cuvierii, Ehr., Berl. Monatsb., 1844, p. 200, fig. 7; 
Kitz.; 1, ¢.,:p. 180; Pritch., lL. c., p. 32); Mic. Dict pe7 by sane. 
Mikrogeol., pl. 385, A. xxi., fig. 1 (9 rays). 


Hab.—The Antartic Ocean, Dr. J. D. Hooker. 

As the celebrated Ehrenberg regarded a simple difference 
in the number of rays as amounting to specific distinction, 
he has added a multitude of names to our list of Diatomaceze 
which cannot now be permitted to retain their position. 
Such is pre-eminently the case in the genera Actinocyclus and 
Actinoptychus, which will probably be found ultimately to 
contain comparatively few true species. In Asteromphalus the 
same system was carried out. The four species now brought 
together are only distinguished by each individual having 
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one more ray than its predecessor. In every other respect 
they are precisely similar. 

7. Asterolampra Dallasiana, n. sp., Grev.—Areolated seg- 
ments square at the base; umbilical lines straight ; median 
lines campanulate. Diameter 0038". (PI. IV, fig. 10.) 

Hab.—In “ Bermuda Tripoh,’’ Mr. E. W. Dallas. 

The diatomist cannot fail to observe how similar this form 
is to some of the species described in the first section, with 
the exception only of the median ray and median lines. In 
general habit it is widely different from all the Asteromphali 
of Ehrenberg, but agrees more with the following species, 
also detected by my lynx-eyed friend, Mr. Dallas, in the 
same material. The precise locality of this famous “ Tripoli” 
was for some time a mystery ; but the readers of the ‘ Micro- 
scopical Journal’ will be aware that Professor Walker-Arnott 
believes that he has traced it to a place called Bermuda, 
about twenty miles below Richmond in Virginia.*  Con- 
sidering that the genera Heliopelta, Craspedodiscus, &c., have 
never been found elsewhere, it may be said to be the most 
precious deposit known; and the discovery in it of two new 
species of the present section of Asterolampra will add not 
a little to its interest. It is remarkable, however, that if it 
really forms a part of the great Richmond deposit, nothing 
hke it should have been found since the origimal supply 
passed into circulation. 

8. Asterolampra Wallichiana, n. sp., Grev.—Areolated seg- 
ments square at the base; umbilical les straight, the two 
median one scuneate. Diameter 0021". (Pl. IV, fig. 11.) 

Hab.—In “ Bermuda Tripoh,” Mr. E. W. Dallas. 

Only one specimen of this species has been seen, and it is 
conspicuous for the polygonal aspect of the hyaline area, 
which resembles the disc of an Ophiura. There are only six 
rays, and the basal portion of each is so wide next the areo- 
lated segments, that it may be compared to a short-bladed 
trowel, while the linear part represents the handle. These 
relative proportions, however, may not be constant. 

9. Asterolampra Beaumonti.—Areolated segments curved 
at the base; umbilical lines with an angular bend; median 
lines straight, parallel. 

Asteromphalus Beaumontii, Ehr., Berl. Monatsb., 1844, p. 200, pl. 
(June), ero: Kutz., lie op. 130; Pritch., le, p. 321; Mie. 
Diet., p. 71, 2d edit., Pl. 43, fic. 15. 


Hab.— Antarctic Ocean, Dr. J. D. Hooker. 


* ¢ Mic. Journ.,” vol. vii, p. 254. 
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A very singular species, having the ordinary umbilical 
lines furnished with an. angular bend in the middle, while 
the median lines are straight. It thus forms a transition 
from the previous species of the section to the following one. 

10. Asterolampra Darwinii.—Areolated segments some- 
what square at the base; umbilical lines with an angular 
bend ; median lines cuneate, with an angle midway, furnished 
with a minute spine-like projection. Diameter ‘0019” to 
0035"... (PL TV; fies. 12,0.) 


Asteromphalus Darwin, Ehr., Berl. Monatsb., 1844, p. 200, pl. (June), 
fig. 1; Kutz., 1. ¢., p. 129; Pritch., |. c, p. 320; Mie ieee! 
(5 rays). 

Asteromphalus Rossti, Ehr., Berl. Monatsb., 1844, p. 200, pl. (June), 
fig. 2; Kiutz., lic. p. 180; Pritch., 1: c; po S2be > Mice ier, 
p. 71; Ehr., Microgeol., pl. 35, A. xxi, fig. 4 (6 rays). 


Hab.—Antarctic Ocean, Dr. J. D. Hooker. Monterey 
stone, Professor Walker-Arnott. 3 

The determination of this species has been accompanied 
with a good deal of perplexity. The figures given by Ehren- 
berg represent the base of all the areolated segments as 
curved—not in the remotest degree as tending to square ; 
whereas in the specimens obtained by Professor Walker- 
Arnott from the Monterey stone (all of them four-rayed), the 
hyaline area is decidedly quadrangular. Nay, more than 
that, the outline of the hyaline area between the median and 


adjoining rays is slightly but unequivocally convex instead of - 


concave. It is difficult to conceive how so great an amount 
of error should have crept into Ehrenberg’s figures, if the 
Monterey specimens be really the same. I confess that I 
am not quite satisfied on this point, although the umbilical 
and median lines agree. In deference, however, to Professor 
Walker-Arnott’s opinion, I refer his Monterey valves in the 
mean time to this place, and offer representations of two 
examples, in order that the discrepancy between them and 
Ehrenberg’s figures may be better understood. It will be 
noticed that there is some difference in the median lines in 
the two valves; but the absence of the angles in figure 13 
may be regarded as accidental. 


Section III.—Rays unequal. Umbilical lines radiating 
from the top and sides of the median lnes; which latter pass 
beyond and enclose the central point.—SPaTaNGIDIUM. 


* Umbilical lines without an angular bend. 


11. Asterolampra flabellata.—Areolated segments curved 
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at the base; umbilical lines all straight, radiating from the 
apex and sides of the median lines. Diameter ‘0017" to 
0024". 


Spatangidium flabellatum, De Bréb., Bull. Soc. Linn. de Normand., 
vom, Pl. 3, fy.-3. 

Asteromphalus flabellatus, Grev., Mic. Journ., vol. vii, p. 160, Pl. 7, 
flos. 4, 5. 

Spataneidium peltatum, De Bréb., |. c., Pl. 3, fig. 4 


Hab.— Peruvian Guano, De Brébisson. Californian Guano. 

After a reconsideration of the claims for distinction put 
forth on behalf of the two diatoms above quoted, I cannot 
find any really trustworthy characters to separate them. The 
slightly arcuate rays in S. flabellatum will not alone suffice, as 
this appearance may be seen occasionally in species whose 
rays are normally straight ; and the “subpinnate”’ disposition 
of the rays in S. peltatum is rather a deception, arising 
simply from the number being uneven, and the odd ray 
being placed on the apex, in the direction of the median lines. 
Beyond these two characters—the one as uncertain as the 
other—there is nothing to rest upon. The number of rays in 
the specimens I have seen is ten or eleven; but a larger 
series of examples would probably show a wider range. The 
areolation is very minute. 

12. Asterolampra Hilioniana, n. sp. Grev.—Areolated seg- 
ments acutely curved at the base; umbilical lines radiating 
from the apex and sides of the median lines, the two lower 
pair suddenly deflexed. Diameter -0038" to -0052”. (PI. IV, 
fig. 15.) 

Hab.—Algoa Bay Guano, R.K.G. Indian Ocean soundings, 
made by Captain Pullen. 

On a former occasion, this species was referred to by me as 
probably distinct ;* bnt at that time I had only seen two 
examples with ten rays each. In the Indian soundings I 
have met with numerous individuals (including fractured ones, 
which are often equally instructive), and my previous im- 
pression 1s fully confirmed. The latter specimens are much 
finer, the rays varying from fifteen to nineteen. Three of 
the umbilical lines on each side are generally deflexed, but 
the lowest two on each side are more or less suddenly ‘bent 
downwards in the middle, either bya sharp curve or angle. 
In the African specimens the limes are all simple. So are 
they all in an Indian valve of eighteen rays. In the Indian 
one, however, which I have figured, with nineteen rays, three 
of the lines are forked. It is a very transparent species, and 
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easily overlooked. The rays are slender, and the areolation 


very minute. 
* * Umbilical lines with an angular bend. 


13. <Asterolampra elegans, Grev.—Areolated segments 
sharply curved at the base, morethan half theradius; umbilical 
lines radiating from the apex and sides of the median lines, 
normally simple, but sometimes once or even twice forked. 
Diameter :0030” to 0060". (Fig. 16.) 


Asteromphalus elegans, Grev.,'Mic. Journ., vol. vii, p. 7, Pl. 7, fig. 6, 
Wall. Trans. Mic. Soc., vol. vii, p. 46, Pl. 2, fig. 10? 


Hab.—Californian Guano. Soundings from the Indian 
Ocean, in 2200 fathoms, made by Captain Pullen. 

My figure formerly published represents a small normal 
example; but the specimens which occur in the Indian 
soundings present so extreme a deviation from the typical 
state, that an additional illustration becomes absolutely 
necessary. In most of these Indian valves there is a disposi- 
tion in the umbilical lines to divide, or even subdivide; and 
this is done so irregularly that simple lines may be mixed 
with the forked ones. In three specimens now before me, 
the first, with seventeen rays, has three of the lines forked and 
one twice-forked. The second, with twenty rays, has four 
forked and one twice-forked. The third, a magnificent and 
perfect specimen, with twenty-five rays (fig. 16), has seven 
lines forked and one twice-forked ; so that only five of the 
lines remain in their normal condition. A large specimen 
in Mr. Roper’s cabinet, of which he has sent me a drawing, 
exhibits a still more whimsical aberration. It has twenty- 
nine rays, but only ten umbilical lines radiate directly from 
the median lines; of these, one is divided into six, another 
into seven branches. Four lines only are simple. In the 
sketch of another valve containing twenty-five rays, sent by 
Mr. Norman, six lines are simple. In these anomalous valves 
the angular bend becomes less conspicuous, because the 
ramification generally takes place at one or both angles of the 
bend; a fact which rather tends to strengthen my remark 
under A. heptactis, that where the angular bend exists, a 
ramulus however fine, or at least a disposition to originate a 
ramulus, may be also presumed to exist. The areolation of 
this species is extremely minute, and the rays are gracefully 
slender. I have some scruples about referring the valve, 
which Dr. Wallich has figured, to this place, without an 
opportunity of tracing its connection. The peculiar-looking 
median lines, robust rays, and apparently rather large areola- 
tion, seem to indicate a difference. 
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14. Asterolampra imbricata.—Areolated segments, sharply 
curved at the base, less than half the radius; rays numer- 
ous, robust; angular bends of the umbilical lines forming 
unitedly an oblong elliptical figure. Diameter :0024” to 
70034". (Fig. 17.) 

fees imbricatus, Wall., Trans. Mic. Soc., vol. viii, p. 46, 
we 

Hab.—Salpe, Bay of Bengal, Dr. Wallich. Soundings 
from the Indian Ocean, in 2200 fathoms, made by Captain 
Pullen. Natal, Mr. Roper. 

One of the most distinct and beautiful species I am ac- 
quainted with. The appearance of the valve is singularly 
rich, the usual parts being so arranged as to present suc- 
cessive series of radiations. The umbilical lines are given 
off from the top and sides of the median lines in such an 
equal, symmetrical manner that the angular bends are in 
close and parallel approximation. The oblong-elliptical line 
thus formed, taken at its widest part, is about a third of the 
radius, and constitutes what may be called the first zone in 
the radiation. The continuation of the umbilical lines to 
the base of the segments, taken along with the enclosed 
basal portions of the rays, forms a second zone; and the 
narrower portion of the rays, with the areolated segments, a 
third zone. As all the specimens which I have examined 
differ somewhat from Dr. Wallich’s figure, I have thought it 
desirable to give a supplementary one, of a valve with 
twenty-one rays. I have another drawimmg of an equally 
perfect valve, with seventeen rays, in all respects similar. In 
emy valves the median lines taper down beautifully to the 
median ray, and exhibit an abortive angular bend at the 
proper place. The most material difference, however, 
between Dr. Wallich’s figure and my specimens consists in 
the wide space represented by him between the two lowest rays 
and the median ray ; whereas in my extensive series of valves 
there is no greater space than there is between any of the 
other rays; indeed, in most frustules, the space is rather 
less. The outline of the valve is slightly, but perceptibly, 
ovate ; the areolation considerably larger than in A. elegans, 
its nearest ally. It is the most robust species which has 
occurred in the Indian soundings, and hence, perfect indivi- 
duals are not quite so rare as in other cases. Among Mr. 
Roper’s drawings is one of a valve from Natal, with only ten 
rays, and in diameter only 0015”. In all material charac- 
ters, however, it agrees well with the present species. 

15. Asterolampra Brookei.—Valve nearly quite circular ; 
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areolated segments nearly square at the base; angular bend 
of the umbilical lines situated towards the outer extremity ; 
median lines scarcely passing beyond the central point, 
arched at the top, then contracted, afterwards more or less 
divergent. Diameter 0028" to 0036". (Fig. 18.) 


Asteromphalus Brookei, Bail., Sill. Journ., 2d ser., vol. xxii, p. 2, Pl. 1, 


@) 
>: 


Hab.—Sea of Kamtschatka, in soundings made by Lieut. 
Brooke, in 1700 fathoms, Professor Bailey. Atlantic 
soundings, Mr. Roper. 

Were it not that I possess specimens of this species from 
Professor Bailey himself, I could scarcely have recognised it 
from the brief notice he has given of it in ‘ Silliman’s Jour- 
nal,’ and still less from the figure which accompanies it. The 
fact is, the characters which he attributes to it are now 
shared in common with other species, and we have to look 
for other distinctive marks. In some points, the species is 
allied to A. Roperiana, being apparently quite circular, and 
having the base of the segments square, or nearly so. An 
additional resemblance is also found in the median lines, 
which scarcely cover the central point, being arched at the 
top, then contracted, and lastly expanded, though not to the 
same extent as in the species just mentioned. Professor 
Bailey’s figure represents the base of the segments as 
decidedly curved as in A. Marylandica, but they are more 
nearly square, and in some valves quite so. The umbilical 
lines radiate from the upper half of the median lines, and 
are sometimes branched. There is an angular bend, nearer 
to the outer extremity than in any other species, and at each 
angle the minute spine-like process indicates probably the 
base of a ramulus. This may also be seen at the base of the 
median lines. The areolation is conspicuous. The number 
of rays, according to Bailey, varies from seven to thirteen, or 
more; in my specimens they are from ten to twelve. The 
frustule, when perfect, 1s very convex. 

16. Asterolampra Roperiana, n. sp.,.Grev.—Valve ecir- 
cular; hyaline area centrical; areolated segments square at 
the base, almost equal; rays seven; median lines passing 
round the central point in a semicircle, then contracted 
below, and lastly widely expanded. Diameter :0028” to 
0066". (Fig. 14.) 

Hab.—Indian Ocean, in soundings made by Captain 
Pullen, in 2200 fathoms. 

It is unnecessary to repeat the remarks which I have 
already made on this most interesting diatom, as constituting 
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a link between the last and the present section. In fact, had 
the two median lines united at the central point instead of 
being carried just round it, it would have been included in 
the last section. In other words, it would have been an 
“ Asteromphalus,’ instead of a “ Spatangidium.” The six 
perfect rays are broad, and equal to the margin, like those of 
De Brébisson’s Spatangidium heptactis. 'The umbilical lines 
have an angular bend, which is so obscurely developed as to 
be liable to be overlooked ; but the indication of the bend in 
the median lines, towards the margin of the hyaline area, is 
more conspicuous. When carefully looked for, however, 
they will be perceived without difficulty. I have even suc- 
ceeded in tracing in two specimens very slender ramuli, 
passing from the angles of the bend to the angles at the base 
of the segments, exactly as in Spatangidium heptactis ; 
but to do this requires the most careful adjustment possible, 
and such a management of illumimation as to throw the um- 
bilical lines, and ramulh, and edges of the ray cavities into a 
light definition. The umbilical lines, including the median 
ones, are robust, and the areolation rather large. The valves 
seem very constant to the characters given, as I have tested 
by an examination of above a dozen specimens. In one only 
did the median lines vary, in becoming widely sub-parallel, 
instead of diverging. Perfect examples are very rare. The 
individual figured is the most perfect, but by no means the - 
largest in my cabinet. 

17. Asterolampra Shadboltiana, n. sp., Grev. —Areolated 
segments square at the base; umbilical lines radiating from 
the arch of the pyriform median lines, with the angular 
bend about the middle; rays seven, terminating consider- 
ably within the margin. ‘Diameter -0031". (Fig. 19.) 

Hab.—Indian Ocean, in soundings obtamed by Captain 
Pullen, in 2200 fathoms. 

Mr. Roper very kindly sent both his accurate drawing and 
the slide containing the valve of this interesting species for 
my inspection; and I have since been so fortunate as to dis- 
cover a second example for myself, so minutely similar that 
the engraved illustration might have been taken from either 
specimen. It seems to be a really well-marked diatom. Its 
nearest ally is perhaps A. Brookei, from which it is separated 
by the very different median lines, and by the angular bend 
being more in the middle of the umbilical lines. If the 
termination of the rays so much within the margin of the 
valve, and singularly short median ray, prove permanent 
characters, they will serve still farther to distinguish the 
present species. I suspect, also, that, as in A. Roperiana, 
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A. heptactis, and A. Arachne, the number of rays may be more 
constant than is generally the case in the group. The 
areolation is rather large. 

18. Asterolampra heptactis—Segments square at the base ; 
rays seven, six of them broad, linear, subarcuate, the median 
one in a broad shallow groove; umbilical lines with a 
ramulus proceeding from each angle of the bend; areolation 
large. Diameter :0018” to :0070". 


Spatangidium heptactis, De Bréb., Bull. Soc., Linn. de Normand., 
vol. in, pl. 3, fig. 2. 

Spatangidium Ralfsianum, Norm., Grev. Mic. Journ., vol. vu, p. 161, 
pl 7. ‘fies: 4, &: 


Hab.—Peruvian Guano, De Brébisson. Californian Guano, 
R. K. G. Atlantic soundings, Mr. Roper. 

The extraordinary discrepancy between the figure, with part 
of the character in De Brébisson’s paper above quoted, and 
the numerous specimens of the diatom itself, which I had 
examined, led me formerly to regard Mr. Norman’s Spatangi- 
dium Ralfsianum as a distinct species. The broadly ovate 
outline of the valve delineated by De Brébisson, and the state- 
ment in his specific character, that the median ray was the 
longest, were opposed to my own experience; for I had ever 
found the valve broadest in the transverse direction, and the 
two lower lateral rays the longest. I still consider that my 
figure 8, above quoted, is typical of the species, as it agrees 
with the vast majority of specimens. While, however, I was 
supported in my view by some diatomists, others were 
against me, and I am at length satisfied that we had the 
same organism in view. Among some careful drawings of 
his own making, which Mr. Roper kindly permitted me to 
consult, are two of this species, and in one of them there is a 
shght approach towards a broadly ovate outline, and the 
median ray is the longest; but this is decidedly an exceptional 
case, unless, indeed, the Peruvian frustules differ m contour 
from those of California. There is a curious feature in this 
species which I did not formerly notice: the very slender 
ramuli which proceed from each angle of the bend in the 
umbilical lmes terminate at the angles of the areolated 
segments, in a line with the margin of the broad rays; the 
consequence of which is, the two small spaces enclosed by 
these ramuli, at the base of each of the segments although 
they form a part of the hyaline area, are excluded from the 
basal portion of the ray. It may be observed also, that as in 
this fine species, as well as in A. Roperiana, the angular bend 
is distinctly connected with a system of ramification, it may 
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be inferred with some degree of confidence, that it is an 
important character when met with in other species. Little 
spine-like processes are seen to project from the angles in 
several allied forms, and may be the basis of similar ramuli. 
In the diatom under consideration, the base of each ramulus 
is conspicuous, but it appears at first sight to stop abruptly, 
and it requires very careful adjustment to trace the fine con- 
tinuation to the angle of the segments. In other species, 
while the spine-hke base is sufficiently obvious, the very 
delicate continuation may escape observation altogether. The 
colour of the valve is very pale yellow; the areolation larger 
than mm any other member of the group. 

19. Asterolampra Arachne.—Valve broadly ovate ; hyaline 
area very small and eccentrical ; areolated segments curved 
at the base, the upper one very widely, the lateral ones 
sharply ; umbilical lines two, lateral; median limes dilated 
upwards ; rays five, the two superior ones curved upwards, 
widely apart. Diameter about ‘0021”. 

ens ou De Bréb., Bull. Soc. Linn, de Normand., vol. in, 
pl. 3, fig. 1. 

Asteroiphals malleus, Wall., Trans. Mic. Soc., vol. viii, p. 47, pl. 2, 
ed. 


Hab.—Peruvian Guano, De Brébisson. In Salpe, Indian 
Ocean, Dr. Wallich. Indian Ocean, in soundings at 2200 
fathoms, made by Captain Pullen. 

It would be fortunate for the student if diatoms were in 
general as faithful to their characters as this remarkable 
species. It is one of the few belonging to the present group, 
of which it may be said that the number of rays is really 
constant. Their disposition is also very pecuhar. The hya- 
line area is so small as scarcely to be perceived at first sight, 
being composed merely of the very short suddenly dilated 
bases of the four perfect rays and the space enclosed within 
the short median lines. The rays are attached to the sides of 
the median lines, nearly the whole of which they occupy. 
The upper pair turn their backs, as it were, on the lower pair, 
curving outwards and upwards, and bear much the same rela- 
tion to the median lines as the horns of an ox do to the frontal 
bone. ‘The lower pair of rays are straight, and point laterally 
downwards, forming a group of three with the median ray. 
The median lines also exhibit a character peculiar, I believe, 
to this species, in not being united at the top; they do not 
even inchne towards each other, but stop abruptly, leaving 
the intervening space in juxtaposition with the base of the 
upper areolated segment. Another anomaly occurs in this 
part of the valve, in the segment just mentioned being un- 
supported by an umbilical line. The areolation is large; and 
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the colour of the valve, even when mounted in balsam, 
brownish yellow. Two specimens only have occurred to me, 
in the Indian Ocean soundings. 

20. Asterolampra Sarcophagus.—“‘ Valve oblong, with a 
slight constriction near each extremity; basal ray plane, and 
continuous with one of the true rays; sutures plane ; See 
very large. Length ‘0018"; breadth :0009”.” 

Asteromphalus Sarcophagus, W all., Trans. Mic. Soe., vol. vii, p. 47, 
pl. 2, fig. 12. 

Hab.—Indian Ocean, from Salpe, Dr. Wallich. 

As I have not had an opportunity of examining this very 
curious diatom, I give the specific character in Dr. Wallich’s 
own words. The form of the valve is so extreme a deviation 
from the otherwise more or less orbicular shape of the entire 
series, that an impression almost forces itself upon the mind 
that it is simply a malformation. Dr. Wallich does not men- 
tion how many individuals have come under his notice, but 
he has probably seen a sufficient number to satisfy him that 
its eccentricity of outlhne is permanent. It is most nearly 
related to A. Arachne; for if we remove the terminal ray 
(which in many species may be either present or absent), the 
five remaining rays would occupy the relative position which 
they hold in that species, as well as the same direction; one 
pair of perfect rays pointing upwards, the other pair down- 
wards. In both species also the areolation is large. 


Among several frustules of which I have only seen single 
specimens, and whose position is doubtful, is a minute and 
beautiful valve, of which I give a figure (fig. 20). It is 
allied to A. Hilloniana and A. flabellata, but cannot be 
satisfactorily referred to either. The lowest pair of umbilical 
lines are curved downwards, as in the former species. The 
median lines are parallel, and continued to the edge of the 
hyaline area, or, in other words, to the base of the median 
segments, in a decidedly square manner. The valve, at a first 
glance, is most conspicuous for the large size of the hyaline 
area and the consequently rapidly attenuated rays; but this 
may prove to be a worthless distinction. It is only 0018" in 
diameter. I shall not attempt a formal character, but 1t may 
bear, for the sake of convenience, the provisional name of A. 
stellata. It occurs in the Indian Ocean soundings. 

Asteromphalus centraster, of Dr. C. Johnston, from Elide 
Guano (‘ Mic. Journ., vol; vin, p. 12, PL. 1 fig. 10)e) ican 
not speak of with any certainty. The rays, in being con- 
tinued like distinct bars, or the ribs of an umbrella, from the 
central point to the margin, are unlike those of every known 
species of the group. There is evidently no true median ray. 
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On THE SrRucTURE OF CARDUELLA CYATHIFORMIS. A con- 
tribution to our knowledge of the Lucurnariapm. By 
Prof. Atuman, F.R.S., &c. &c. 


In the month of August last, during a short sojourn 
among the Orkney Isles, my attention was directed by Mr. 
Gilchrist of Stromness, to a little Lucernarian zoophyte, 
which he had discovered attached to stones near low-water- 
mark, in the neighbourhood of that town. 

The little animal proves to be identical with the Lucernaria 
cyathiformis of Sars; but its characters are such as to con- 
vince me that it must be separated from the true Lucernarie, 
and assumed as the type of a distinct genus in the family 
of the Lucernariade. That I am justified in this view, will, L 
think, appear from the followimg description :— 


Fam., LuUcERNARIADE. 
Gen., CARDUELLA, mihi. 


(Name.—A diminutive noun from carduus, a thistle, in allusion to its 
form.) 

Gen. Char.—Body stalked; tentacles capitate, not tufted, 
springing from within the margin of a circular disc in a 
single series. 

C. cyathiformis, Sars.—Body urceolate; peduncle dilated 
at its base into a disc for attachment; tentacular circle in- 
terrupted at about eight nearly regular intervals, by the non- 
development of certain tentacles. 

Synonym.—Lucernaria cyathiformis, Sars, in Fauna lit. Norveg.; John- 
ston, Brit. Zooph., 2d Hd., p. 475, fig. 86. 

Hab.—On stones near low-water-mark. 

Localities—Coast of Norway, Sars; Island of Arran, 
Scotland, Rev. D. Landsborough; Stromness, Orkney, Mr. 
Gilchrist and G. I. A. 

Carduella cyathiformis is about half an inch in height. 
' The body is hemispherical posteriorly, where it is seated on 
the summit of the peduncle; it then contracts behind the 
tentacular circle, and then again expands into a wide circular 
disc, whose margin is not produced into rays, as in the 
true Lucernarie, and which has the mouth in its centre. 
The tentacles, slightly tapermg from the base, and each 
ending in a spherical capitulum, do not, as in Lucernaria, 
spring from the edge of the cup, but from a circle situated at 
some distance within it, and in the fully expanded state 
of the animal extend about as much again beyond it. 

The tentacular circle is interrupted at four nearly regular 
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intervals ; but all the tentacles are situated in a single circle, 
and never form tufted groups as in Lucernaria. 

Each of the four interruptions in the continuity of the 
circle of tentacles is caused by a single tentacle having that 
at each side of it arrested in its development, so as to 
present under the lens the appearance of little conical papillee 
(Pl. V, fig. 8, m), while the developed tentacle, situated 
between the two arrested ones, is invariably bent over the 
edge of the cup in the expanded state of the animal (figs. 1, 3,) 
and thus renders the interruptions in the circle still more 
obvious. Not unfrequently, other interruptions are observed 
in the tentacular circle, caused by a similar abortion of one 
or more tentacles ; but these are less regular in position, and 
less constant in occurrence, than those just described. 

In the centre of the oral disc is a prominent four-lobed 
mouth, and the extremities of the four generative bands may 
be seen projecting from below each angle of the mouth, 
and distinctly visible through the disc, by the greater depth 
of their colour. 

The peduncle is distinctly annulated both in the extended 
and contracted state, and terminates below in a little disc- 
like dilatation, by which the animal fastens itself to the 
rock ; but J cannot find that it has the power of detaching 
itself when it has once become fixed. 

The colour of C. cyathiformis is a brownish-red, with the 
stomach and generative bands conspicuous, by their deeper 
colour, through the semi-transparent walls of the body ; 
while, just behind the bases of the tentacles, the body is 
marked by a deep-brown circle ; and four paler lines, sepa- 
rated from one another by equal intervals, extend backwards 
from this circle to the summit of the peduncle. 

It was a very frequent thing to meet with two individuals 
growing from a single basal disc; but this I believe to be a 
case of simple fusion from contiguity, and not an example of 
gemmation or other form of zooidal multiplication. 

Carduella cyathiformis is one of the most elegant members 
of our littoral fauna, and rarely will the wanderer along the 
shore at low tides have his search more amply rewarded than 
by the capture of this charming little zoophyte. 

Anatomy.—A transverse section (fig. 4) made about the 
middle of the body, or a longitudinal section (fig. 8) passing 
through the axis, shows an outer bell or umbrella (a), tra- 
versed in its axis by a quadrilateral, elongated stomach (0). In 
the walls of this stomach, along each of its four angles, runs a 
double lobulated band (c), which projects into the cavity of 
the stomach, and is the seat of the ova or spermatozoa. 
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From the outer side of the walls of the stomach there extend 
to the umbrella eight membranous vertical lamelle (figs. 3, 
4,d). These are so arranged, that from each of the angles along 
which one of the four generative bands runs two lamelle are 
given off, and thence diverging at a wide angle, are attached 
by their outer edges to the inner surface of the umbrella, 
along a longitudinal ridge (e), which also gives attachment to 
one of the lamelle of the neighbouring pair. There are thus 
four of these ridges, each giving attachment to two lamelle, 
and situated alternately with the four angles of the 
stomach to which the opposite edges of the lamelle are 
attached. 

The result of this arrangement is the formation of eight 
spaces, four of which (f) are situated externally, while the 
other four (g) alternate with these and lie internally. 

The four outer spaces are closed above, and their roof thus 
forms the oral disc (A) of the animal; while the four inner spaces 
are open, and allow a needle to be passed down along the 
side of the stomach the whole way as far as the peduncle. 

Each of the four ridges, along which the vertical lamine 
are attached to the inner edge of the umbrella, seems to be 
traversed through its entire length by a canal. They are 
visible in the living animal through the walls of the umbrella, 
where they appear as four pale-coloured lines, extending sym- 
metrically from the summit of the peduncle as far as the 
tentacular circle. 

Running along the bases of the tentacles, so as to form a 
continuous circle at some distance within the margin of the 
disc, is a deep reddish-brown line (2), which I have no hesi- 
tation in viewing as a circular canal, into which the tubular 
tentacles all open. 

Upon the inner surface of the stomach are eight longitu- 
dinal rows of tubular appendages (4), two rows being situated 
in each of the four mtervals between the generative bands. 
They are finely ciliated on their surface, and have their walls 
loaded with large thread-cells. 

I have not satisfactorily made out the structure of the 
peduncle; but it seems to present the principal parts demon- 
strable in the body, namely, the umbrella, stomach, and 
generative bands, compressed into a smaller space and less 
distinguishable from one another. 

Round the margin of the umbrella runs a band of circular 
muscular fibres (/), which performs the office of a sphincter 
in closing the mouth of the umbrella during the contracted 
state of the animal; while other fibres radiate in the oral 
disc, where they may be seen converging from the circular 
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canal at the base of the tentacles towards the central 
stomach. 

In the ova (fig. 5), the germinal vesicle and germinal spot 
are distinct ; and the spermatozoa (fig. 6) present a charac- 
teristic hydrozoal form, consisting of conical corpuscles, with 
the caudal filament attached to the broad end of the cone. 

Homologies.—As to the true import of the structure now 
described, it will be easily seen that we have in it a genuine 
hydrozoal type, notwithstanding a certain superficial resem- 
blance to the structure of the <Actinozoa. The point which 
at first sight seems to remove it most widely from the 
Hydrozoa, and approximate it to the Actinozoa, will be found 
in the presence of the vertical lamellee which connect the 
stomach with the outer wall of the animal. A little atten- 
tion, however, will show that these must on no account be 
confounded with the radiating lamelle of an Actinia, from 
which they differ entirely in their arrangement and relations. 

The axile stomach of Carduella is exactly the manubrium 
of a Medusa, while the external body-walls correspond to 
the umbrella; and if I am correct in my interpretation of 
the appearances which lead me to believe in the existence of 
longitudinal and circular canals, we have in them the exact 
representatives of the radiating and circular canals of the 
gastro-vascular system of a Medusa. 

As to the homology of the oral disc, I cannot help seeing 
in this muscular membrane the representative of the muscular 
velum of a gymnophthalmic Medusa, which, instead of being, 
as in the Medusa, free towards the axis of the animal, is here 
united to the stomach, while it is at the same time extended 
and so folded into plaits, as to form by the union of these 
plaits alternately to the stomach within, and to the umbrella 
without, the four pairs of vertical lamelle; and although 
what we know of the development of the velum in the Medusa 
can scarcely be said to give any direct support to this view, 
it certainly is not inconsistent with it. 

It will now be seen that it is with the gymnophthalmic, 
rather than with the steganophthalmic Medusa, that the 
affinities of Carduella are to be sought. We have, indeed, 
only to conceive of a gymnophthalmic Medusa, with its 
stomach (manubrium) united to the umbrella along four 
equidistant longitudinal lines through the medium of a pecu- 
harly plaited velum, in order to convert it, so far as regards 
the most important points of its structure, into a Carduella. 
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On the DeveLopMENT and Structure of the DiaTtoM-vALvE; 
By G. C. Wauticu, M.D., F.L.S. 


In a paper recently published in ‘The Annals and Maga- 
zine of Natural History,’ I endeavoured to show the unfit- 
ness of the valves of the Diatomacez as standard tests for 
microscopic lenses, and based my objections to their 
employment on the variable character of the markings in 
different individuals of the same species, in the same species 
under varying conditions of development, and in the same 
specimen under different methods of examination. In deal- 
ing with this subject, 1 purposely selected Pleurosigma angu- 
latum and P. balticum, the forms most frequently referred to, 
without assuming, for a moment, that the markings of these, 
or any other diatoms, are of sufficient importance, in a bio- 
logical point of view, to entitle them to interest; and solely 
because it became imperative on me, whilst condemning tests 
hitherto relied on, to prove that some of those most constantly 
in use, and in the delineation and description of which the 
greatest pains has been taken by writers, exhibit characters 
irreconcilable with the structure usually assigned to them. 

In the following observations, I shall principally endeavour 
to prove that growth does not take place in the diatom valve, 
after its primary development; and that the variation observ- 
able in the size and markings of different individuals of the 
same species is not only consistent with this view, but 
naturally follows from it. 

The mere discussion as to whether the surface of a valve 
exhibits this or that kind of markings, so long as no higher 
purpose is in view than the production of certam appearances 
under the microscope, and the claim of superiority for the 
instrument whereby the most Protean aspects are engendered, 
must always remain barren of scientific results. For we are 
bound not only to see, but-to comprehend the relation of one 
portion of minute structure to another, before we are in a 
position to draw serviceable inferences from it. It is well 
understood, by all who have had experience in microscopic 
‘manipulation, that great caution 1s necessary In pronouncing 
upon the precise structure of an object; and that, under 
imperfect adjustments, either as regards the object or the 
instrument, an indefinite amount of variation may be made 
apparent. This is especially the case under the employment 
of the higher powers. For, although the definition of the 
entire series of objectives, manufactured by our leading 
opticians, may be said to be equally perfect, a variety of 
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conditions are essential to secure accuracy of observation, and 
these can only be fulfilled under the exercise of the strictest 
vigilance and judgment. 

But whilst the minute structure of the diatom-valve may 
be deemed by some persons unworthy of the labour that has 
been bestowed upon it, it is indisputable that the correct ex- 
position of that structure involves a question, quite as impor- 
tant, perhaps, as any we have to encounter in the whole course 
of vegetable physiology ; and however cynically some of our 
intellectual eagles may affect to treat the subject, they may 
rest assured that no little honour awaits the observer who 
shall place the laws by which it is governed in an intelligible 
light. 

Why, let me ask, does one organism present peculiarities 
in the arrangement of its cell-wall which do not occur in 
another immediately allied to it? Why do we find organisms 
belonging to the same group, formed on the same general 
plan, surrounded by the same influences, and deriving 
nourishment from the same medium, vary so remarkably in 
the disposition of one of their elements, in which we should 
least expect to meet with variability? Thus, amongst the 
Diatomacez, why do we observe such differences between the 
arrangement of the siliceous particles in Triceratium and. 
Campylodiscus, Campylodiscus and Pleurosigma,or Pleurosigma 
and Pinnularia, and so on with the remaining genera? As 
nothing in nature is, or indeed can be, fortuitous, some law 
must operate in bringing about these differences. Although 
as yet ignorant of the nature of that law, there is no reason 
whatever why we should remain so. Day after day brings 
forth fresh facts, in elucidation of the complicated scheme of 
creation; and no one can tell, therefore, how great a length 
of the chain of knowledge may be consolidated, by the addi- 
tion of a link snatched from objects holding no higher place 
in the scale than the unpretending diatom. 

Other more startling discoveries have been effected, and 
have earned for the discoverers greater éclat; but it is 
doubtful whether any have surpassed in physiological value 
Schwann and Schleiden’s enunciation of the theory of cell- 
formation. On this basis the study of the entire organic 
world may be said to rest. It is the groundwork of our 
acquaintance with the structure of every living thing, from 
the lowest protophyte up to man. But there is a link, yet 
beyond that point, which requires to be filled up and riveted. 
I allude to the law that presides over the development of the 
cell-wall; and this, I conceive, can hardly be studied more 
advantageously than amongst the Diatomacez, the indestruct- 
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ible nature of which, coupled with their extreme trans- 
parency and the already understood chemical relations of 
their siliceous element, renders them so well fitted for the 
inquiry. 

It is admitted on all sides that the rules by which species 
have heretofore been established demand material modifica- 
tion. Amongst the Diatomacee, a line, a dot, a minute spine, 
or a variation in size or outline, amounting, relatively speak- 
ing, to nothing more than we see occurring amongst indi- 
viduals of the same species of every animal and plant in 
nature, has been accepted, by some observers as of sufficient 
moment to constitute a specific character. Almost every 
microscopist has fallen more or less into this error. But it is 
by no means an error confined to one class of observers ; for 
entomologists, botanists, and conchologists are in exactly 
the same predicament. So that our knowledge of the minute 
Fauna of the globe, after all, is but in the same state as that 
of other branches of natural history, making due allowance 
for the multiplied difficulties by which microscopic investi- 
gation is specially beset. 

Now, in the case of the Diatomacez, the leading generic 
characters are taken from the configuration of the siliceous 
valve. The sooner, therefore, that we gain such an insight 
into the law which regulates the deposit of the silex, as shall 
enable us to judge how far the differences of configuration 
may be dependent on chemical or molecular forces, and how 
far on the inherent property of the organisms themselves, the 
sooner shall we have it in our power to establish a natural 
classification, and to simplify, by rendering determinate, the 
methods of investigation. 

We have before us the phenomenon of a mineral, elimi- 
nated or secreted by what we are pleased to denominate a 
simple cell, in a state of the utmost purity, and assuming 
definite forms, which may be said to hold an intermediate 
position between crystallization and simple molecular aggre- 
gation. We know the fact, but as yet we know absolutely 
nothing of the causes producing it. Surely then the investi- 
gation of such a problem is worthy of the best efforts of the 
microscopist ; and from this point of view, even the “ dot?’ 
may exercise a world of significance. 

But whilst it is necessary that we should possess a clear 
idea of the structure of the siliceous wall of the diatom, it is 
by no means essential that we should have at our finger ends 
the precise nature of the surface in the more minute and 
subtle forms, or indeed in any save those that are typical 
and most easily revealed. If analogy means anything at all, 
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it surely authorises us to accept as most closely allied in 
structure those forms which, by universal consent, have been 
arranged side by side. We are sure to meet with stronger 
and more reliable analogies amongst the several species of 
the same genus, than amongst those of distinct genera. The 
statement of the one fact is but a statement of the other. 
And, for this reason, it is obvious that, in microscopic inves- 
tigation, we are warranted in resorting to the most strongly 
marked and most readily observed species of a genus, when 
we attempt to draw general conclusions regarding its orga- 
nization. 

I allude just now more particularly to the genus Pleuro- 
sigma, of which a species, P. angulatum, has been handed 
down from writer to writer, both in Great Britain and abroad, 
as the one, par excellence, presenting us with typical struc- 
ture. That it does exhibit structure identical in every essen- 
tial particular with that observable in the rest of the species 
of that genus is undeniable. But, although by no means a 
difficult object for a quarter-inch lens of good construction, 
the markings on its valves are much more minute and 
delicate than is the case with other species; and accordingly 
the risk of misinterpretation, when it is viewed under higher 
powers, is necessarily augmented. I shall therefore select 
two other forms as typical of the rhomboidal and quadran- 
gular structure, in which the characters can be made palpable 
both more easily and more distinctly. 

Before entering, however, on a description of the structure 
in Pleurosigma, 1 would briefly pomt out the manner in 
which it appears to me the Diatomaceous frustule is 
developed; and to what extent the variations of conditions, to 
which it is subject during such development, seem likely to 
affect the siliceous deposit. 

In the first place I would mention, that there is no evidence 
of growth proceeding continuously in the diatom-valve—if 
by growth be meant the increase and extension of the entire 
structure in every direction, as occurs in the higher orders of 
the vegetable kingdom. Some writers have endeavoured to 
account for the variable character of the striation m certain 
species, by asserting that, although the number of striz in a 
minute fractional part of an inch is subject to considerable 
variation, the total number of striz on the valves of all indi- 
viduals of the same species or varieties is not liable to the 
like amount of deviation. In other words, they consider 
that the siliceous valve is capable of continuous growth ; and 
that, whilst no fresh striz are added to the valve, the distance 
between the several strie may be augmented. Others again 
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modify this view by supposing that an addition may take 
place to the actual number of the strize. 

Now, whilst I fully admit the correctness of the first of 
these premises,—namely, that whilst the total number of 
striz on a valve is nearly uniform in all the individuals of a 
given species orvariety, the number of striz upon the fractional 
part of the valve admits of very great variation,—I dissent 
entirely from the opinion that the number of the striz in a 
fractional part of a valve is capable of modification, either 
by the extension of the valve through growth, the total 
number of the strie remaining the same, or by additional 
strie being produced within the limits already attained. 

The fact is, that the variation in the size of the valve and 
the number of its striz proceeds, pari passu, during the 
progress of division, but not subsequently. Growth may 
take place to the extent of fresh siliceous matter being 
secreted along the margins of the valve, its depth being 
thereby somewhat augmented; but it is highly probable, for 
reasons which shall immediately be adduced, that the con- 
necting zone, by which the young valve is protected during 
its secretion and consolidation, determines the limit of the 
dimensions to be attained by it; and although the young 
valve may still have to undergo ‘a certain degree of conso- 
lidation, the whole of the characters, as we observe them 
under the microscope, are indelibly and unalterably impressed 
upon it, either before or almost immediately after its libe- 
ration. In hke manner, the two rings of the connecting 
zone grow lengthwise by secretion of fresh siliceous matter at 
one of their margins only—as was shown by me in a former 
communication to the ‘Microscopical Journal’ (vol. vi, p. 
224)—and they are thus enabled to slide out, one from the 
other, telescope fashion, and to accommodate themselves to 
the increase of their contents during division, The last 
feature is strikingly manifest in such genera as Biddulphia, 
Amphitetras, Isthmia, Grammatophora, and others. 

I believe I am quite correct in stating that it very rarely, 
if ever, happens that an imperfectly developed—that is, an 
immature—valve is found associated with one of the parent 
valves from which it was derived, after the separation of the 
parent connecting zone; whereas we constantly meet with 
such a combination prior to that event. In the next place, 
whensoever we find, through the evidence of the still per- 
sistent connecting zone, that a young valve has but recently 
been perfected, its structure presents no peculiarity whereby 
it can be pronounced to differ from the parent valve with 
which it is associated. We frequently meet with frustules, 
furnishing incontestable evidence of recent division having 


134 Wauuicu, on the Diatom-valve. 


taken place, as just stated, equalling in dimensions the largest ° 
specimens of the species to which they belong. And, lastly, 
we never meet with such differences in size and markings as 
would, of necessity, result, did growth contmue in the 
terminal parent valves of an elongated filamentous species ; 
whilst the central or most recently produced valves exhibit 
only the size and markings attained by the parent valve at 
the period at which the first occurrence of division intervened. 

A further and most remarkable confirmation of the view, 
that growth does not take place in the valve after its libera- 
tion from the parent connecting zone, is, I submit, derived 
from an abnormal form of Triceratium favus, a figure and 
description of which are given by Mr. Brightwell, in the 
‘ Quarterly Journal of Microscopical Science,’ vol. i, p. 246. In 
this specimen, an oblong portion, equal in extent to about one 
third of the entire valvular surface, is cleft out, as it were, 
from one of the angles. It is evident that, from whatsoever 
cause this configuration occurred, that cause must have taken 
effect whilst the valve was still in the plastic condition, to 
which reference has been made; for the cleft margin is 
fringed by a regular series of quadrangular cellules, such as 
we frequently observe along the inflected edge of the valve in 
the species under notice. As the specimen must have been 
subject to the action of acid or heat, before its intimate struc- 
ture could have been examined and figured, it is equally 
evident that the valve had attaimed its mature and perfected 
condition. It should be borne in mind that the valve is of 
normal outline and configuration on the remaining surface. 
There is no projection from the sides or angles, indicating 
that the object to which the abnormal development was due 
had taken effect after the complete valve had been deposited ; 
but, on the contrary, it is clear that such object must have 
presented an obstacle to the complete development of the 
valve whilst it was retained within its parent connecting 
zone. From the shape of the emarginate portion, it would 
appear to have been produced by growth taking place around 
some substance, such as a calcareous or siliceous spicule. 
From its not having been retained im situ, we may infer— 
either that, being siliceous, it had broken its way out at the 
deficient angle ; or, being calcareous, that it had been dissolved 
during the operation of cleaning by acid. It is hardly possible 
to conceive that an object could pierce the already perfected 
and consolidated diatom-valve. But, supposing that possible, 
it is certain that fracture must have resulted, or that an 
extent of valvular surface must have been displaced of equal 
bulk to the emarginate space. 

It may be asked, then, to what cause are we to attribute the 
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variation in dimensions that occurs so frequently? If not 
to growth, in the ordinary sense, to what other cause? It is 
attributable, in the first place, to mcreased or diminished 
supply of nutrition to which the species happens to be subject; 
acting by the production of differences between the parent 
and the young valve, wholly inappreciable to our vision, not- 
withstanding all our appearances, but yet quite capable of 
effecting the variation in question, through the intervention 
of a multitude of individuals. In strict truth, no two valves 
of the same frustule can be of the same size ; for the new 
valves, being formed within the connecting zones of the parent 
frustule, must be smaller than these. In answer to this it 
may be urged that, in the usual course of growth, they reach 
the dimensions of the parent valve. But unless we are pre- 
pared to admit that the latter obligingly cease growing for a 
time, to permit of the requisite uniformity in size being 
attained, it will be seen that this objection is invalid. The 
difference. in the two valves arising from the last-mentioned 
cause, however infinitessimal it may appear in the case of the 
individual, becomes, nevertheless, all-powerful when operating 
- through vast successions of individuals; and is, therefore, of 
itself sufficient to account for the variations we witness. 

The main source of difference, however, in the size of the 
valves of any given species is derived from the peculiar 
idiosyncrasy of the sporangial frustule. The large dimensions 
that frustule attams im many cases 1s well known. And, 
although the precise history of the produce of the sporangial 
cell still remaims doubtful, there is, I believe, quite sufficient 
evidence forthcoming to show that the prevailing opinion, as 
to the great variation in dimensions of the new brood, is quite 
correct. If we bear in mind the vicissitudes of climate and 
locality to which the sporangial cell may, under certain cir- 
cumstances, be subjected, we can readily understand, more- 
over, how increased or diminished sources of nutritive matter, 
dependent on those vicissitudes, may affect the produce of 
that cell towards either extreme. 

In Isthmia, a genus offering remarkable facilities for the 
detection of differences between the size of the old and the 
new valves of the frustules, after careful and oft-repeated 
examination, I have been quite unable to detect any differ- 
ences independent of the causes associated with the connecting 
zone to which reference has already been made. In this genus 
and in Biddulphia, the overlapping of the two rings of the 
connecting zones is more strikingly manifest, perhaps, than 
m any other forms, and the entire frustules are often of such 
magnitude as to enable us clearly to distinguish the contrast, 
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in internal area, of the two valves, arising from this source. 
In Isthmia, we also sometimes observe great variation as to 
length and breadth of frustules growing upon the same object. 
But it will be found that these marked differences do not 
occur in the same filament, but on separate ones; and that 
the primary frustule, or rather that valve of it by which 
epiphytic adhesion was first secured, frequently does not 
exceed in size the smallest of any of the other neighbouring 
terminal frustules. 

After similarly extended observation of the compressed 
filamentous genera, I have never found any ground to alter 
my views respecting the determinate period during which 
the siliceous value may be said to increase; and, as an 
example in pomt, and one which, for several reasons, is 
amongst those best fitted to test its correctness, I would 
mention having carefully measured, by means of Ross’s screw 
micrometer, frustules of the three species of Rhabdonema, 
at intervals, in filaments numbering as many as a hundred 
individuals, without the discovery of any difference in the 
length of the valves of sufficient magnitude to be referable to 
any other cause. When itis recollected that, in this genus, the 
frustules are annulate, and the entire structure would appear 
specially lable to variation in size, from the repetitive process 
alternating, as it were, with the extension of the frustule 
through the deposition of the annulate portions, it will be 
admitted that a more satisfactory test genus could not have 
been selected. I would add, for the guidance of those who 
may desire to repeat these measurements, that a source of 
fallacy exists which must be carefully guarded against; 
namely, the change of apparent size depending on the struc- 
ture under examination not being placed perfectly flat upon 
the surface of the slide. A very little management will, 
however, suffice to ensure the proper position. 

As regards the cell-contents, and the gelatinous envelope 
by which the whole of the Diatomacee are, in a greater or 
lesser degree, surrounded, growth goes on, in all probability, 
indefinitely. The present observations must be understood 
to apply, exclusively, to the siliceous valve of these organisms; 
and are offered with a view to prove that the specific markings 
of any given form are definitely impressed upon it, either at 
the period when division is completed, or almost immediately 
afterwards ; and that whatever may be the normal shape of 
these markings—that is to say, their primary form in the 
young valve—being disposed in a determinate order with 
relation to each other, and to the boundaries of the frustule, 
their ultimate configuration is determined, in a principal 
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degree, by the form of the frustule, and by the direction in 
which that form exercises a constrictive force, whilst the 
siliceous material of its valves is still in a plastic condition. 

If we admit this proposition, we cannot fail to comprehend 
how materially the nature of valvular markings may be modi- 
fied by any variation in the condition to which the parent 
frustule may be exposed during the period of division; and 
we at once recognise the futility of drawing specific characters 
from the mere numerical estimate of striz within certain 
limits, or, indeed, from any structural peculiarities apart 
from such as are constant. 

Much of the confusion that exists with regards to the 
“ striation”’ or “ lineation’ of the Diatomacez arises, I con- 
ceive, from the vague manner im which these terms are 
employed to indicate different portions of the valvular struc- 
ture. Thus, im Pleurosigma, the terms are used, by some 
writers, to indicate the lines presented to the eye by the 
coalescence of the several series of intra-linear spaces ; whilst, 
by others, they are intended to denote the lines formed by 
the boundaries of those spaces. This last is certainly the 
correct view; and it is borne out by the circumstance that 
the outline and peculiarities of the mtra-linear spaces are 
determined, as shall presently be shown, by the mherent 
order of the lineation, and not the lineation by the inherent 
development of the spaces. 

In the ‘Synopsis of British Diatomaceex,’ the valve of 
Pleurosigma is stated as being “ striated ; strize resolvable 
into dots, which are frequently hexagonal.” Other writers 
are also in the habit of alluding to “striz composed of 
dots.” From this definition it 1s impossible to gather 
whether the lines we observe crossing each other at certain 
angles are indicated, or the spaces bounded by the intersec- 
tions of those lines. In reckoning the number of lines in 
the one-thousandth part of an inch, the measurements are 
evidently derived from the first of these pomts; whereas it 
is undeniable that the so-called “dots” occupy the intra- 
linear spaces. The number of “ dots,’ and the number of 
“ striz,’’ therefore, can never tally; and, for a similar 
reason, it involves a contradiction to say that the “ striz are 
resolvable into dots.” It remains still a point of dispute 
whether the intra-linear spaces are depressions or eleva- 
tions. It is not improbable that they are elevations in some 
Species, and depressions in others. Fortunately, however, 
the solution of the question is a matter of no great moment 
for purposes of classification; and it becomes of still less 
importance when we bear in mind, that as a valve happens 
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to be viewed in one or other of its aspects, so must the 
appearance of elevations or depressions vary. At present, it 
is only in some of the more boldly-marked species that we 
can decidedly pronounce which surface of a valve is directed 
towards the observer. On this account I have adopted the 
use of the somewhat vague term, “ intra-linear”’ spaces, to 
designate those portions in which the appearances of eleva- 
tions or depressions occur, leaving the peculiar nature of 
such spaces to be dealt with in each separate case. 

If we examine the valve of any of the most boldly- 
marked species belonging to the Naviculoid group of dia- 
toms, as, for example, Pinnularia distans, alpina, or lata, we 
meet with what I conceive to be the simplest form of linea- 
tion, namely, a series of narrow, elongated, depressed 
“ coste,”’—as they are very inappropriately termed,—ar- 
ranged in transverse order on the surface of the valve, and 
rendered remarkably distinct by their superior degree of 
translucence, and the contrast they present in refractive 
power with the adjacent parts. Neither the depressed 
““coste ’’ nor the intra-costal spaces exhibit any trace of 
secondary markings. In proof of the “coste” bemg 
depressions, it may be mentioned that, whilst the median 
line and nodule and the entire margin of the valves exhibit 
one uniform colour, usually a pale rose pink, the “ cost” 
partake of the faint-blue tint observable in the surrounding 
field of vision; and lastly, that, in accidentally fractured 
valves, the mtra-costal spaces are left more or less entire, 
like the teeth of a comb, attached to the median portion of 
the valve, which is precisely the opposite of what would 
occur did the intra-costal bars constitute the thinnest por- 
tions of the valve, whilst the costz are the thickest. 

In the genus Navicula, we find this kind of structure 
modified, but in a slight degree; and this, it appears to me, 
has not been clearly shown heretofore, inasmuch as the very 
term ‘strive,’ which is specially employed to indicate the 
structure, at once suggests the idea of projecting lines, or 
bands minutely scored across, at intervals; whereas the 
difference between the markings in Pinnularia and Navicula 
consists only in the depressed spaces in the latter genus 
being so minute as to admit of their arrangement, at inter- 
vals, in linear series across the valve, and thus appearing as 
unbroken lines under the lower powers of the microscope. 
In this instance, the definition, “ resolvable into circular 
dots,” is strictly accurate. 

In the monstrosity which has been dignified with the 
name of “ Surirella craticula,’ we at times meet with the 
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striation of Navicula, and the canaliculate structure of 
Surirella, associated on distinct portions of the same valve. 
In a specimen in my possession, from Bengal, and a similar 
one from the Channel Islands, the central third of the valve 
is distinctly striated, whereas the two outer thirds exhibit 
the canaliculate character, in respect of which this form has 
been referred to Surirella. In vol. 11, p. 97, of the ‘ Journal 
of the Microscopical Society,’ Professor Gregory has described 
a similar form as occurring in the “ Mull deposit ;” and 
alludes to the so-called “ canaliculi”? being ‘‘ bars.” Under 
my view of the structure in Pinnularia, to which genus the 
diatom in question bears much closer resemblance than to 
Surirella, the spaces between the bars are the analogues of 
the “cost,” whilst the bars constitute the intra-costal 
spaces. I would here beg leave to state that, in retaining 
the term ‘ coste,” as ordinarily applied, which is much more 
applicable to the intra-costal spaces than to the parts which 
have hitherto received it, 1 am guided solely by the desire of 
avoiding inconvenience invariably attendant on changes of 
the kind. 

In Pleurosigma, on the other hand, the intra-linear spaces 
constitute the strongest portions of the valvular plate. In 
P. formosum there exists good evidence to prove that the 
intra-linear spaces are occupied by elevated rhomboidal 
papille, which present facetted surfaces; whereas in P. 
Balticum, instead of rhomboidal elevations, we have four- 
sided flattened pyramids, presenting, as in the former case, 
four sets of lines, of which those bounding the spaces, and 
not those crossing them, are the predominant ones. 

Again, taking into consideration the secondary internal 
valvular plate, the existence of which is constantly seen in 
some species, it is not improbable that such a structure may 
occur throughout the whole family, although incapable of 
separation in most examples. From the modified impress of 
the markings of the external plate found upon that beneath 
it—as, for example, in Cocconcis—it is clear that, to a 
certain extent at all events, the markings of the external 
surface of the primary plate are traceable on its internal 
aspect. Much additional evidence must, however, be forth- 
coming, before this question can be satisfactorily settled. 

A good deal of misconception has arisen from the sup- 
posed analogy between the markings in Triceratium, in which 
hexagonal structure really occurs, and those in Pleurosigma, 
in which the appearance of hexagonal cellulation is only 
observable under deceptive instrumental adjustments. In 
the one case, the hexagonal spaces constitute the thinnest 
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portion of the valve, and fracture takes place through their 
centres ; whilst in Pleurosigma, the intra-linear spaces, which 
are held, but erroneously, to be equivalent to the hexagonal 
spots, constitute the strongest portion of the valve, and 
fracture never takes place through them, save when undue 
force happens to be employed. ‘That the error in this case 
originates in a misconceived analogy, is evident from the 
subjoined quotation :—“ The valve is thinner and weaker at 
the parts occupied by the dots; so that the line of fracture 
corresponds to these parts.’ And again—“In those 
(Pleurosigmas) requiring the use of oblique light and stops, 
the line of fracture also corresponds to the rows of dots, 
provided the light is equally oblique on all sides; and the 
same appearances are presented by the dots in both cases, 
beginning with those in which they are large (as Isthmia), to 
those of moderate size (as in the species of Coscinodiscus), 
down to those in which they are extremely minute (as in 
Gyrosigma, &c.). Moreover, analogy affords us very strong 
confirmatory ground; for the Diatomaceze form a very 
natural family, and if the dots are depressions in some 
genera, we might expect them to be so in others. Had 
these dots (in Gyrosigma) represented elevations, the valve 
would have been stronger at those points.”” (‘ Micrographie 
Dict.,’ new ed., p. 34.) 

If we take into consideration the outline of the more 
marked discoidal forms, for instance, Triceratium and Cosci- 
nodiscus, and contrast it with that of the Naviculoid group, 
such as Navicula or Pleurosigma, it appears to me that we 
might naturally expect to find the markings in the two types 
exhibiting some distinct relation to the outline. Now, inthe 
genera which exhibit the honeycomb structure—that is, where 
we find the appearance of a number of little hollow cylinders, 
of considerable relative depth, and open outwardly in so far 
as the siliceous wall is concerned—the conversion of elemen- 
tary circular cavities into hexagons is exactly what would 
result from pressure exerted equally in every direction. Ina 
small but well-marked species of Coscinodiscus, C. nitidus, 
Greg., the markings are always circular, the distance between 
them being too great to admit of their shape bemg modified 
by the pressure of each cellule upon those adjoining it. The 
same holds good of a small Triceratium, closely allied to Mr. 
Brightwell’s T. punctatum. 

In Isthmia we meet with shallow cellules, or rather depres- 
sions, varying in different frustules, in different gathermgs, 
and in different parts of the same valve, from irregular circles, 
to irregular hexagons, parallelograms, and pentagons, accord- 
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ing as they are situated on plane or curved portions of the 
valve; thus proving most clearly, that the figure of the cel- 
lules is modified, as I have asserted, by the configuration of 
the entire frustule. 

Advancing from the discoidal group, presenting haxagonal 
cellulation, we are gradually led, first through Campylodiscus, 
and then Surirella, to the Naviculoid group, exhibiting what 
is called ‘ striation.” 

In Campylodiscus cribrosus we meet with circular or sub- 
circular markings. In C. Hodgson, the circular and the 
canaliculate are combined, or rather occur at definite portions 
of the valvular surface ; ‘the canaliculi being arrayed con- 
formably to the curvature of the valve. This last feature is 
to be seen still more markedly in C. spiralis, whilst in 
Surirella fastuosa we have the connecting bond between 
Campylodiscus and the Naviculoid forms; specimens of 
C. fastuosa, from the Channel Islands, presenting a distinct 
flexure at right angles to the true axis of the valve, as in the 
last-named genus. 

Although our knowledge of the precise share taken in the 
secretion of the siliceous valve, by the primordial utricle, is 
lamentably deficient, certain facts crop out, here and there, 
which it may be well to record under one head, with a view 
to facilitate further inquiry. We know, for instance, that the 
frustules of the Diatomaceze, like the fronds of the Desmidiaceze 
are encased in a gelatimous layer or envelope. In some 
genera, this envelope is highly developed; in others it is not 
so. But from the invarible obscurity of the markings upon 
all, until the siliceous surface is cleaned by the application of 
acids or heat, it is certain that such envelope exists indis- 
criminately in the whole tribe. Judging, therefore, from the 
impermeable character of the siliceous wall, it is highly 
probable that the gelatinous stratum is secreted by the pri- 
mordial utricle, through the marginal aperture of the valve, 
much in the same way as the epiderm of the molluscous 
shell is secreted at the margm of the mantle. Like the 
latter, moreover, it is probably intended as a protection to 
‘the subjacent structure. Of its highly elastic nature we have 
ample proof, as was shown in a paper communicated by me 
to this Society a short time ago. We can hardly doubt its 
vitality, therefore; and we are thus furnished with presumptive 
evidence that the mvisibility of the motile filaments, whose 
existence I endeavoured to demonstrate inferentially, is due 
to the same cause that enables this gelatinous stratum to defy 
our optical appliances. 

Another element of difficulty in the resolution of valvular 
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structure consists in a portion of the connecting zone being 
sometimes projected under the surface of the valve, and faintly 
impressed with its markings, as we find to be the case in 
Epithemia gibba, Stauroneits pulchella, and Nitzschia specta- 
bilis. In Stauroneis pulchella and Cocconeis placentula, the 
peculiar wavy appearance which is superadded to the valvular 
structure would appear to be due to this cause. 

I cannot better describe the markings on the valves of 
Pleurosigma formosum and P. Balticum, than by comparison of 
what is seen in the first to a wafer-stamp, or neck of a gun- 
stock ; whereas, in the last, we have the form of marking 
that would result, were an impression taken of a wafer-stamp, 
in which the rhomboidal figures were replaced by flattened 
four-sided pyramids. In both cases there are four facets, 
inclined at a moderate angle to the plane of the surface ; and 
two of the four sets of lines they exhibit can be brought into 
focus more readily than the other two. The reason of this is 
obvious. The diagonal series in P. formosum, and the rect- 
angular in P. Balticum, being arranged strictly on the same 
plane, are capable of being brought into accurate focus simul- 
taneously. They constitute the thinnest portions of the valves. 
Whereas the longitudinal and transverse series in the first 
species, and the diagonal in the last, being constructed of a 
series of short zigzags followmg the rise and fall of the 
facetted portions, cannot be brought into focus at all points 
with equal exactness; and form the thickest portions of the 
valve. The distance, moreover, between the several sets of 
lines being different, the closer series are more difficult of 
resolution. The first-named cause is, however, by far the 
most powerful. 

Without taking upon myself the unnecessary task of prov- 
ing a negative, I would briefly state my reasons serzatim for 
rejecting, as wholly inconclusive, the arguments cited in 
proof of the hexagonal structureof Pleurosigma angulatum, and 
also the evidence based upon the photographic representation. 

The analogy derived from what is seen in Triceratium and 
Isthmia has been shown to be fallacious. 

It is admitted by the advocates of the hexagonal structure 
that, under imperfect adjustments of the microscope, ‘‘ hexa- 
gonal dots’? may be made to appear quadrangular or trian- 
gular; and that those dots which cannot be conceived to be 
really hexagonal may be made to appear so. 

In Pleurosigma Balticum or P. hippocampus, by imperfect 
adjustments, the appearance of hexagonal structure may be 
produced quite as vividly as it can be made to appear in P. 
angulatum, 
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Inasmuch as the photographic representation so constantly 
appealed to is stated to be partly in perfect focus, and partly 
out of focus, whereas the structure is equally distinct on 
both parts, and the only difference observable consists in 
the reversal of the lights and shadows, it is much more pro- 
bable that one portion was as much without the true focus as 
the other portion was within it. 

From the woodcut of the photographic picture, it would 
appear that the thickness of the walls of the hexagonal cel- 
lules is equal to halfof their diameter. Now, the strize being 
stated to be composed of dots, and the lines being estimated 
at soaooth of an inch apart, the walls must measure in round 
numbers z5,575th part of an inch in thickness; thus pre- 
senting a surface the outline of which ought to be readily 
resolved by the same powers that show the diagonal markings, 
—for imstance, by a quarter-inch objective,—did the hexagonal 
structure really exist. 

It is highly improbable that hexagonal structure should 
present itself in one species or group of a well-marked genus, 
whilst a totally different structure is admitted to exist in the 
other species of the same genus. 

In proof of the rhomboidal structure, I beg, on the other 
hand, to offer the subjoined proofs. 

Under the application of any powers, ranging from i to 74 
of an inch focus, so long as definition remains unimpaired, the 
rhomboidal structure is invariably discernible; the diagonal 
lines being predominant and visible, with perfect clearness, in 
the case of the rhomboidally marked group, whereas the rect- 
angular series 1s so in the other. 

The object retaimed in one position on the stage, when 
viewed under a given power, say a7 -inch objective and 
a low eye-piece, exhibits oblique lineation and rhomboidal 
facetted spaces, with perfect definition; whereas, by re- 
placing the low eye-piece with a high one, and making any 
alteration of focus demanded by the change, the hexagon-like 
structure exhibits itself, but with imperfect definition. 

By causing the rotation of the slide, containing either the 
rhomboidally or rectangularly marked forms, at every forty- 
five degrees a fresh series of limes will predominate, according 
to the direction of the illuminating rays; each of the four 
series being, of course, twice repeated in one complete revo- 
jution, and the change of series therefore taking place eight 
times.* 


* As the longitudinal and transverse series of lines in the rhomboidal 
group, and the diagonal series of the rectangular group of Plexosigmas, 
require much more careful adjustment than the predominant series, for 
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Were the structure hexagonal, these changes could not 
occur in the foregoimmg order or number; for, inasmuch as 
in any hexagonal arrangement only three series of lines are 
present, bemg disposed on the same plane, the changes to 
the predominant series would take place six times only, 
namely, at every 60° in a complete revolution, each series 
being twice repeated. 

It has been pointed out by Mr. Hunt (‘ Journal of Microsco- 
pical Science,’ vol. 1, p.175) that the boundaries of a portion of a 
valve, belonging to one of the diagonally marked group, to 
which moisture had accidentally gained access, were in strict 
accordance with the view of diagonal lineation ; whereas they 
were not reconcilable with any other view of the structure. 
A similar fact may, at any time, be witnessed in balsam- 
mounted specimens to which air has gained partial access, or 
in dry mounted slides, affected by the ordinary atmospheric 
moisture. 

Lastly, the lines of fracture, as before stated, invariably 
tally with the thinnest portions of the valves in the two groups, 
that is, with the diagonal series in the one, and with the 
longitudinal and transverse series in the other; a result at 
variance with the indefinite lines of fracture observable in true 
hexagonal structures. 

Without reverting, then, to theoretical points, I would sum 
up the general conclusions for which I conceive sufficient 
evidence has been adduced. They are as follows :— 

That the growth of the diatom valve ceases entirely, either 
at the period of its liberation from the connecting zone of the 
parent valve, or immediately afterwards. 

That, subsequently to this period, no change of configura- 
tion takes place in the siliceous valve, except along its 
margin, where fresh siliceous secretion may, under certain 
conditions, be produced. 

That the normal figure of all markings whatever is circular, 
or approaching thereto. 

That these markings are arranged on the surface of the 
diatom valve in a determinate order, according to the inhe- 
rent tendency of the species; but that the ultimate figure of 
those markings is due to forces exerted upon the young valve, 
whilst in a plastic condition, and retained within the connect- 
ing zone of the parent frustule. 

And lastly, that variation in size, and in the degree of fine- 


reasons already given, they may be left out of the proof, if the experimenter 
desires, without in any degree vitiating the result; for, im this case, the 
change to the predominant series only, would occur four times, instead of 
eight, in a complete revolution, namely, at each 90°. 
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ness or coarseness of the markings, is, within given limits, 
dependent on the conditions- under which the sporangeal 
frustule gives egress to the germs of the new generation ; but 
that the ordinary process of division is, of itself, sufficient to 
bring about great variation, when operating through a vast 
succession of individuals.* 


* In the discussion which followed the reading of Dr. Wallich’s paper, 
Mr. Wenham stated that, with an object-glass of his own construction, 
having a focal distance of about oth of an inch and a large aperture, he had 
ascertained beyond doubt, that in Pleurosigma angulatum, and some others, 
the valves are composed wholly of spherical particles of silex, possessing high 
refractive properties. And he showed how all the various optical ap- 
pearances in the valvesof the Diatomacee might be reconciled with the 
supposition that their structure was universally the same.—{_Zds. ] 


TRANSACTIONS. 


Remarks on some DtatoMACEZ, NEW 07 IMPERFECTLY DE- 
SCRIBED, and a NEW Desmip. By Turren West, F.L.S. 


Tue object of the present remarks is to bring before the 
members of the Microscopical Society some two or three 
Algze with which I have been favoured by the kindness of 
correspondents ; I shall also add a few particulars to the 
descriptions of forms already known, and shall suggest some 
corrections in the published notices of others. 

In working over numerous slides of Diatomaceex, belonging 
to Mr. T. Brightwell, of Norwich, I made sketches of the 
following Triceratia, which were reserved till such time as 
sufficient material had accumulated for another of his valuable 
papers on this genus. Being unable to continue his labours 
in this field, he has cordially acceded to the request that I 
might be permitted to publish them for him. 


1. TRICERATIUM. 


T. parmula, Br. Four-sided variety. (Pl. VII, fig. 1.) 

With the instances now known of variation in the number 
of sides in species belonging to this genus, accumulated by 
Mr. Brightwell, Dr. Wallich, and others, little room can 
remain for the doubt expressed by the late Professor Bailey, 
as to the possibility of such an occurrence. The specimen 
figured occurred in a gathering from the Mauritius. 

T. venosum, Br. (Fig. 2.) 

Angles slightly elevated above the general surface of the 
valve, not produced into horns, truncate; puncta and cana- 
liculi not reaching the apposed edges of the valves, but 
leaving a broad hyaline margin, free from markings of any 
kind; cingulum —— ? 

TL. castellatum, n. sp. (Fig. 3.) 

Sides of the frustule deeply concave, separated by siliceous 
lines from the central portion; angles forming segments of 
circles. On front view the angles form dome-shaped emi- 
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nences; surface uniformly punctate, with a single row of 
larger puncta along the apposed margins. Cingulum covered 
with fine, regularly decussating puncta. Length of valve, 
from central point of one angle to that of another, -0025.” 

In Barbadoes earth, very rare. 

This species approaches Jr. venosum, Br., Tr. coniferum, 
Br., and Tr. trisulcum, Bailey. From the former it is 
separated by the absence of the conspicuous lines; from 
T. coniferum by the concave sides, the obtuse angles, the 
lines separating these from the body of the valves, and by 
the absence of spines; from T. ¢risulcum, by the circular 
form of the angles, and the regular and close punctation. 
It is a robust and well-characterized form; the discovery of 
further examples may be expected to repay careful search in 
the rich material that yielded the present one. Hach ob-- 
tusely rounded angle, on front view, bears a not inapt 
resemblance to a lady’s thimble, with its regular rows of 
diagonally arranged depressions. 

T. marginatum, Br. (Fig. 4.) 

Front view; valve very shallow, much depressed in the 
centre, elevated at the angles into short truncate horns ; 
margin of valve with a delicate ala, unto which the puncta 
and canaliculi are continued; apposed edges broadly free 
from markings, as in the last; cingulum —— ? 

The various aspects of the three above-mentioned forms 
were obtained by moving the specimens about by gentle 
pressure on the covering glass, the balsam, of course, not 
having been hardened; this plan may be strongly recom- 
mended when examinations are made of material in which 
fine forms occur but sparingly. 

The two species of Triceratium not having been fully 
described, I am induced to make the following remarks, 
with the hope of rescuing them from the confusion in which 
they are enveloped, some excellent observers still classing 
them as varieties of one and the same species. 

T. intricatum, T.W. (Fig. 5.) 

“Valve with acute angles,” centre tumid, angles slightly 
produced ; “ cellular structure faintly discernible ;” an ap- 
parent pseudo-nodule due to a short central spine ; margins 
of frustules undulated, commonly presenting an end view, 
united in distant series to form a filament. 

This species was described and figured in the first volume 
of the ‘ Synopsis of the British Diatomacesze,’ as T. striolatum ? 
Ehr. When it was ascertained that it was not that species, 
the form of the margins readily suggested the name “ undu- 
latum ;”’ but that it is not the ‘ undulatum” of Ehrenberg. 
I think certain, though to separate them by description is 
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difficult. Ehrenberg’s species occurs in the Bermuda deposit, 
which contains only strongly siliceous forms, has no ‘ pseudo- 
nodule,” and is, I believe, perfectly plane on the surface. 
Mr. Brightwell first announced the true nature of the so- 
called ‘ pseudo-nodule,” and the occurrence of frustules 
attached in filaments in this condition. I have pleasure in 
being able to show an original drawing by Lieut.-Col. 
Baddeley, of Cliff Cottage, Gorlestone, who has had ex- 
tended opportunities for investigating this and the following 
species, which he has taken great pains to clear up. 

T. Brightwellu, T. W. (Fig. 6.) 

Central spine of great length, with a fringe of obtuse spines 
round the margins of the valve. 

This species, well characterized by the extraordinary length 
of the central spine, which is throughout of equal thickness, 
and the remarkable fringe around the margins of the valve, 
cannot have a more appropriate name than that of him who 
might almost be called the author of the genus. In addition to 
the Gorlestone habitat,it has been found at Teignmouth. From 
the delicacy of the cingulum, and the great distance to which 
the frustules are pushed by the development of the spines, it is 
probable that they are generally solitary and never form 
a lengthened filament. Mr. Brightwell, fig. 2, Pl. VIII, 
(‘Micr. Journ.,’ vol. vi), represents 7. intricatum, T. W.., 
two frustules attached; his fig. 1, a side view of 7. Bright- 
well, with the inflated lateral margins (the coronet of spines 
has been overlooked by the draughtsman) ; fig. 4 of the same 
plate represents the front view of two frustules of 7. Bright- 
wellii, after recent subdivision, attached by the connecting 
membrane ; fig. 3, the same shortly before the occurrence of 
subdivision ; fig. 5, a four-sided frustule, the upper valve pre- 
sents a nearly complete side view, the central body within 
the connecting membrane shows the two new half-frustules 
forming in the early stage of subdivision, now detached from 
their proper position, and free within the connecting mem- 
brane. | 

T. variabile, Br. Front view. (Fig. 7) 

The front view of this species only differs from that of its 
nearest ally, 7. alternans, in the possession of a greater num- 
ber of strong siliceous lines. 


2. ASTERIONELLA, Hass. 


A. formosa. Hass. (Fig. 8.) 

Side view linear, inflated towards the base, capitate at both 
ends, the lower (attached) extremity the larger ; numerous 
frustules occasionally adhere, and then form a flat-spiral, like 
Meridion circulare. 
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All the species of Asterionella at present known are 
extremely hyaline, almost disappearmg in balsam; on 
A. formosa, dry, I have, with high powers, seen faint indica- 
tions of striz. The present species will probably prove to be 
far from uncommon ; it has been found at Tenby, Harrogate, 
Norwich (for specimens from the two latter places I am 
indebted to Mr. F. Kitton), and in the neighbourhood of 
London. A curious fact connected with it is its discovery 
first in the waters supplied to these various places for drink- 
ing purposes. Dr. Hassall informs me that at certain seasons 
it is one of the commonest of the Diatomacez occurring to 
him in his examinationsof London waters; and Dr. Lankester’s 
experience goes to confirm this. When growing freely under 
favorable circumstances, numerous frustules may adhere to- 
gether; I have seen it from the Serpentine in this state—six- 
teen, twenty, and more, were not uncommonly united. I 
believe it is always free, or unattached. 

A. Ralfsii, W. Sm. (Fig. 9.) 

This species approaches nearest to Diatoma. I have seldom 
seen more than four or six in a star. It was gathered 
plentifully by Mr. Ralfs, for two years, in a little boggy pool at 
the base of Cader Idris, and I have seen it in a gathering of 
Diatomacez from Teignmouth. 

A. Bleakley, W. Sm. (Fig. 10.) 

Side view as in A. formosa, the attached exiremity larger 
than in that species. 

By courtesy of Dr. J. E. Gray, I have had the opportunity of 
examining authentic specimens of this species in the collection 
at the British Museum. As manyas sixteen or twenty frustules 
occasionally occur mm union. Whilst on a visit to Colonel 
Baddeley, I had the pleasure of seeing, in a living state, 
numerous examples obtained from Noctiluca, which differed 
in the great inflation of the attached extremities, and the 
extreme slenderness of the frustule both on front and side 
view. J amunwilling, however, to consider this as more than 
a variety of the present species ; it was gathered by the 
late Mr. W. Brooks, at Walton-on-the-Naze. 


3. Popostra, Ehr. 


P. ? compressa, n. sp., T. W. (Fig. 11.) 

Frustules geminate, polar always much shorter than the 
equatorial diameter ; valves elliptic, indistinctly marked with 
scattered puncta; ‘cingulum smooth. Breadth of long 
diameter of valve, 0008” to 0014”; of short diameter, -0004’ 
to 0005". 

This interesting form has, I believe, only been met with as 
yet on the coast of Northumberland, where it was found by 
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Mr. Thomas Atthey, of West Cramlington, along shallow sand 
ripples in Druridge Bay, and subsequently on Cresswell Sands, 
where it has also been observed by the Rev. Robert Taylor. 
Jt occurs plentifully, never more than in pairs of frustules, 
always free, on the sands, and is, when dry, of a clear-brown 
colour. In deference to the opinion of my friend, Mr. Roper, 
I have placed this provisionally in the genus Podosira, though 
I cannot but think it has little right to be there, and that it 
should constitute a new genus; the compressed valves, entire 
absence of stipes or attachment of any kind during growth, 
and want of thickened umbilicus, furnishing valid grounds 
for such separation. Perhaps Coscinodiscus ? ovalis, and 
some other oval and elliptic forms, might be associated to- 
gether to form such proposed new genus. 


4. Cuzatoceros, Ehr. 


C. armatum, n. sp. 

Filament compressed ; frustules quadrangular, with the 
angles excavated, imperfectly siliceous, covered with a mu- 
cous investment ; "from each angle arises a long, obtuse, curved 
seta, with some acute ones at its base ; valve elliptical ; breadth 
of long diameter, -0013” to -0032"; of short diameter, -0005” 
ro os (Fie. 2.) 

Found by Mr. Glasspoole, on the Norfolk Coast, near 
Ormesby, in 1857, and communicated to me by Lieut.-Col. 
Baddeley, in the living state; since then, abundantly on 
various parts of the coast. Filaments short, usually of six to 
ten frustules ; on one occasion only have I seen a lengthened 
filament of thirty frustules. 

Doubts have been expressed as to the true nature of this 
organism, which will be dispelled by more careful examina- 
tion; the endochrome, structure of the valves, and mode of 
increase by self-division are purely diatomaceous. As to the 
entire absence, or nearly so, of silica in its composition, I 
have long maintained that too great stress must not be laid 
on this circumstance; it would not be difficult to name 
species admitted by the most rigid systematists, which totally 
disappear on treatment with nitric acid. I am glad to find 
my views confirmed by a valued friend, from whose letter 
the followimg remarks are quoted, expressing as they do so 
nearly my own views. 

He says, “‘ I have never altered my opinion that eventually 
the disposition and colour of the endochrome will be fouud 
the true way of solving to what species or varieties diatoms 
belong, and not alone the markings on their siliceous enve- 
lopes, as at present held. I believe further, that there is not 
a diatom with green endochrome, and also that we insist too 
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much on a strong siliceous envelope being necessary to con- 
stitute a diatom. I believe, on the contrary, that the frus- 
tule may have very little silex, but that the colour and dis- 
position of the endochrome furnish the only true grounds for 
classifying it.” 

The filament is always enveloped in a thick covering of 
tenacious mucus, which renders its satisfactory examination 
difficult. That this is an integral portion of it I am led to 
believe by the fact, in the first place, of its beg always pre- 
sent ; and in the second, that when a frustule is found clear 
from it, as occasionally happens at the end of a filament, the 
endochrome is dead, and has more or less completely dis- 
appeared. 

C. boreale, Bail. 

The discovery by Mr. Atthey, on the Northumbrian coast, 
in the stomach of Modiola vulgaris, of this species, makes an 
interesting addition to our list of British Diatomacee, its 
recorded habitats having hitherto been on the American 
coast, and in the Indian Ocean, supposing C. Peruvianum to 
be the same thing, which is not yet clearly proved. The 
direction of the horns at right angles to the frustule in 
many of the British specimens (fig. 13) is a curious circum- 
stance. Along with it occurred Doryphora amphiceros and 
other commoner marine Diatomacee, with the doubtful 
Actiniscus Sirius, ihr. (fig. 14), and some specimens of Poly- 
cystinee. 


5. ATTHEYA, nov. gen., 7. W. 


Frustules quadrangular, compressed, annulate; annuli in- 
definite ; valve elliptical lanceolate, with a median line; a 
spinous process from each angle. 

A, decora,n.sp. T. W.. (Fig. 15.) 

Annuli 12 to 28, 20 in ‘001; septa alternate. Width of 
frustule, ‘0009” to :0015”. Breadth of valve, :0003”, with 
a median line and distinct central punctum. 

Found by Mr. Atthey, plentifully on Cresswell Sands, in 
June, 1859, free from admixture; and again equally clean in 
May of the present year. Also with Podosira? compressa, and 
other diatoms of similar habitat, by the Rev. R. Taylor and 
Mr. Atthey, in the same place, and by the latter in Druridge 
Bay. The appearance of this pretty little species is precisely 
like Striatella unipunctata in miniature, the arrangement of 
the endochrome being also much the same in both; from 
Striatella, however, it is separated by the presence of 
spinous processes at the angles, and the entire absence of 
stripes or attachment of any kind. Of the propriety of in- 
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stituting a new genus for it there can be no question, and I 
have much pleasure in dedicating it to Mr. Atthey, a very 
acute and diligent observer. It is not so easy to decide on 
its true place in a natural system; for it appears to unite 
Striatella with Chetoceros, next to which latter I feel dis- 
posed to place it, on account of the spinous processes at the 
angles; and the discovery of the structure of Rhizosolenia, a 
near ally, in which I ascertained the existence of indetermi- 
nate alternately-arranged annuli, seems to diminish the dif_i- 
culty that might obherwise be felt in allying it with Che- 
toceros. 


6. Crosterium, Nitzsch. 


C. aciculare, n. sp. 

Frond elongated, very slender, straight except at the extre- 
mities, which are very slightly curved downwards, gradually 
tapering from the centre to the very acute ends. Length of 
frond, ;th of an inch; greatest breadth, sooth, (Fig. 16.) 

This form does not agree with any species of Closterium 
given by Mr. Ralfs; from C. yuncidum, to which it approaches, 
it differs in the eradual tapering from the centre to the very 
slender produced ends. Mr. W. Archer, of Dublin, has 
kindly sent me tracings of some slender Closteria, figured 
by De Brébisson, with a note, from which I extract the 
following :— 

“Tt is far longer in proportion to its width than any Clos- 
terium I have ever seen, either living or figured. Is the 
empty frond smooth or striated? Are the striz close and 
fine or coarse? Its great length and slight breadth bring it 
near C. prelongum (Bréb.), but in that species the ends are 
shghtly turned upwards; in that respect, like C. turgidum, 
yours look downwards, rather. Its general outline more 
approaches C. macilentum (Bréb), which is, however, little 
more than half as long as yours in proportion to its width. 
Both those species are smooth, 7.e¢., without striz. Has Mr. 
Atthey seen its conjugated state? In C. macilentum the 
empty frond remains attached to the sporangium for some 
time; conjugation takes place soon after self-division, so 
that one empty segment of each old frond is much longer 
than the other.” 

In reply to these questions, though sporangia have been 
found with it, their connexion has not yet been traced, and 
the empty frond is non-striate. It was found by Mr. Atthey 
in abundance on Prestwick Carr, Northumberland, a noted 
place for these organisms, which, however, there is too much 
reason to fear, have now entirely disappeared from it, owing 
to the drainage of the spot. 
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4’ 
On an IMPROVED BINOCULAR MICROSCOPE. 
By F. H. Wenuam. 


(Read June 13th, 1860.) 


In a paper read by me before the Microscopical Society, in 
May, 1853, and published in Vol. II of the ‘ Transactions,’ 
I described several arrangements for obtaining binocular 
vision with the microscope, and stated that I had obtained 
the best definition by means of an achromatic prism, shown 
by fig. 1. aa isa prism of flint-glass ; 64 two separate prisms 

Fig. 1. of crown-glass, cemented there- 

\ on; cc is a ray of light, inci- 

¢ dent on the flat surface of the 
flint prism. At its final emer- 

gence from the crown, it is re- 


b fracted outwards, without colour 
crown | or distortion, im the direction 
FLINT | shown. If this compound prism 


| a is placed behind an object-glass 
G 


CROWN 


with the line of junction coinci- 
dent with the optic axis, it will 
separate the pencil of rays emanating from the object, and 
give two images—that obtained from the right and left-hand 
half being brought respectively into each eye on the same side. 

In Dr. Carpenter’s ‘Manual of the Microscope,’ the 
faults of this instrument are thus stated precisely: “This, 
too, was far from being satisfactory in its performance, having 
two capital defects ; namely, first, that the view that it gave 
was often pseudoscopic, the projecting portions of the object 
appearing to be depressed, and vice versa. And, second, that 
the two bodies being united at a fixed angle of convergence, 
the distance between their axes could not be conveniently 
adapted to the varying distances of the eyes of different indi- 
viduals.””’ I have since entirely removed these causes of ob- 
jection, by slight modifications not detracting from the ori- 
ginal simplicity of the instrument. When two stereoscopic 
pictures are accidentally so mounted as to give a pseudoscopic 
effect, the remedy is to transpose them. For asimilar reason, 
T have transposed the images in my former binocular micro- 
scope, by refracting them so as to cross each other immedi- 
ately behind the object-glass, bringing the right-hand system 
of rays into the left eye, and vice versa. Fig. 2 illustrates 
the mode of accomplishing this: aa are two prisms of flint- 
glass, cemented to a single four-sided prism, 6, of crown- 
glass. A ray of light, cc, incident on the surface of the fiint 
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prisms, on its final emergence from the crown, is refracted 


inwards instead of outwards, as 
in the former prism (of which 
this is the converse), and the 
right and left-hand images from 
the object-glass cross each other 
to the opposite eye, invariably 
giving a true orthoscopic effect. 
The dispersive power of the 
prisms must be balanced, to 
obtain freedom from colour; 
and the degree of refraction 
such as to throw the image of 
a particle, exactly into the centre 
of each eye-piece. 


Fig. 2. 


The second defect has also been overcome in the following 
manner. The two bodies are still permanently held at one 
fixed angle of convergence towards the object-glass ; but the 
angle has been diminished to somewhat less than that de- 


scribed in my first instrument, 
so as to bring the eye-pieces 
nearer together to meet the re- 
quirements of those whose eyes 
are set in more than usual prox- 
imity. The two bodies are 
furnished with draw-tubes, by 
lengthening which the distance 
between the two eye-pieces is 
increased to suit the eyesight 
of. persons whose vision is far 
apart. By drawing out the tubes 
two inches, I can vary the trans- 
verse distance from 2% to 23 
inches, which range is amply 
sufficient for all variations of 
ocular position; and the tubes 
being elongated in the line of 
each axis, an object always 
maintains its position in the 
centre of the field. Fig. 3 repre- 
sents the outline of the bino- 
cular microscope: aa, object- 
glass; b, prism; cc, rays from 
object-glass crossing over to 


Fig. 3. 


opposite sides on leaving the prism; dd, eye-pieces. 
In conclusion, I may state that the thinness of the achro- 
matic refracting prism gives it a great advantage in the 
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quality of definition over the double system of reflecting 
prisms that has been proposed; the greatest thickness of 
glass that the rays have to pass through being only :096 or less 
than one tenth of an inch. The drawback to the adoption of 
the prism I have described is the great difficulty attendant 
upon its construction. 

The binocular microscope, in its principle to the present 
time, however carefully constructed, gives but little reason 
for expecting any particular discovery to result from its aid, 
as it fails in giving a distinct definition of test objects under 
the highest powers, and must ever fail in this particular, 
while only one half the object-glass is used in producing each 
image. With low powers, however, on objects having an 
appreciable thickness, its performance is sufficiently satisfac- 
tory. In the instrument I now exhibit, all the adjustments 
being fied, it is not lable to get out of order, and will bear 
as much rough usage as any microscope. The double body 
can be fitted to any of the ordinary forms of microscope- 
stand. 


List of DiatoMacE® occurring in the neighbourhood of Hutu. 
By Grorce Norman, Esq., Hull. 


(Continued from page 71.) 


Pinnuxaria, Ehrenberg. 


P. nobilis, Ehr.—In fresh-water ditches not common. Ditch 
Cottingham. Road. Peat Deposit, Hornsea. 

P. major, Sm.—Frequent in fresh-water ditches. Harrogate. 
Hornsea Peat Deposit. Market Weighton Canal. Spring 
Ditch. 

P. viridis, Sm.—Very frequent in fresh water. Spring Ditch. 
Cottingham. Saltersgate. Nettleton. Skirlaugh. Drif- 
field. Reservoir Waterworks. Haltenprice. Hornsea 
Deposit. Beverley. | 

P. oblonga, Sm.—Frequent in fresh water. Cottmgham. 
Spring Ditch. Skirlaugh. Hornsea Deposit. Pure in 
Springs near Cottingham. 

P. cardinals, Ehr.—Not unfrequent in the Hornsea Peat 
Deposit. 

P. distans, Sm.—Very frequent in Ascidians. Sands at 
Hornsea. Dredgings off Flambro’ Head. 
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P. peregrina, Ehr.— Very frequent in brackish water. Stone- 


ferry. Tetney. Humber Banks, very frequent. Copious 
and nearly pure in a ditch near River Hull, above Stone- 
ferry. 


. acuta, Sm.—Very frequent in fresh water. Cottingham. 


Pond at Skirlaugh. Risby Pond. Driffield. Wawne. 
Market Weighton Canal. Spring Ditch. Beverley. 


. directa, Sm.—Local. Frequent in a salt-water gathering, 


Grimsby. 


. radiosa, Sm.—Very frequent in fresh and brackish water. 


River Hull, pure. Cottingham. Pure at Harrogate. 
Haltenprice. Pure in a Spring, Cottingham. Hornsea 
Peat Deposit. Reservoir Waterworks. 


. gracilis, Ehr.—Very frequent in brackish and fresh water. 


Marfleet. Humber Banks. Pure in a ditch near River 
Hull. Tetney. Saltersgate. Spring Ditch. 


. viridula, Sm.—Very abundant in fresh water. Wawne. 


Killinghall. Abundant near Cottingham. Near Stone- 
ferry. Very pure near “ New Village”’ Cottingham. 


. Cyprinus, Ehr.— Very abundant in salt and brackish water. 


Dairycoats, under Railway arch. Humber Banks, fre- 
quent. Marsh Chapel. Tetney. Grimsby. Very good 
in a ditch near the River Hull. 


P. divergens, Sm.— Rare. Cottingham, near Mr. Harrison’s 


~ 
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Grounds. Ditch near Springs, Cottingham. 
stauroneiformis, Sm.—Not unfrequent in fresh water. Co- 

pious in a gathering, Skirlaugh. Nettleton. Reservoir 

Waterworks. Harrogate. Cottingham. Spring Ditch. 


. Johnson, Var. (3 Sm.—Copious in a gathering from the 


Piers of the Victoria Dock. 


. gibba, Ehr.—Rare in fresh water. Saltersgate. Risby 


Pond. Cottingham. Haltenprice. 


. Tabellaria, Sm.— Rare. Rocky stream, Saltersgate. 
. mesolepta, Ehr.—Not unfrequent in fresh water. Boggy 


ditch, Saltersgate. Haltenprice. Hornsea Deposit. Be- 
verley Parks. 

mesolepta Var. with stauros.—Fresh water. Ruisby Pond. 
Harrogate. 

interrupta, Sm.—Not common. Nettleton. Wawne. 
Harrogate. 


. interrupta, Sm. Var. [3.—Rare. Clay Pits, Nettleton. 
. borealis, Ehr.—Rare. Soil from Benningholme Carrs. 


Market Weighton Canal. 


. hemiptera, Sm.—Rocky stream, Saltersgate. 
. graciliuma, Greg.—Rare. In rocky stream, Saltersgate. 


Polyonca, Bréb.—Very rare. In a pond in the wood at 
Nettleton. 
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P. pygmea, Khr.—Not unfrequent. Banks of River Hull. 
Ditch at Cottingham. In a water tub for poultry. Small 
ditch near River Hull, above Stoneferry. Near the Glass 
Houses, Dr. Munroe. 

P. biceps, Greg. —Rare. Market Weighton Canal. 

P. garganica, Rabenh.—Frequent in fresh and brackish water. 
Ditch leading from Anlaby to Hessle Road. Humber 
Banks. Ditch at Cottingham. Harrogate. Ditch near 
River Hull. 


StavuRoneEIs, Ehrenberg. 


S. Phenicenteron, Khr.—Common in fresh water. Nettleton. 
Cottingham. Saltersgate. Nearly pure in a boggy place, 
Skirlaugh. Risby Pond. Harrogate. Hornsea Deposit. 
Market Weighton Canal. 

S. gracilis, Ehr.—Not uncommon. Near River Hull. Net- 
tleton. Haltenprice. Humber Banks. Spring Ditch. 
Hornsea Deposit. 

S. acuta, Sm.—Rare. Not unfrequent in Risby Pond. 
Hornsea Peat Deposit. 

S. salina, Sm.—Frequent in brackish water. Pure near 
Stoneferry. Stallingbro’. Marsh Chapel. ‘Tetney. 
Ditch near River Hull. Outlet Hornsey Meer. 

S. dilatata, Sm.—Rare in brackish water. Ditch near River 

Hull, beyond Stoneferry. Tetney. 

. crucicula. Sm.—Rare in brackish water. River Hull. 

. anceps, Ehr.—Frequent in fresh water, though never abun- 
dant. Spring Ditch. Frequent near Cottingham. Be- 
verley. Nettleton, in Clay Pit. Wawne. Harrogate. 
Haltenprice. Hornsea Deposit. 

S. linearis, Ehr.—Frequent in fresh water, though always 
much mixed. Kaillinghall. Beverley. Very frequent 
near Cottingham. Market Weighton Canal. 

S. pulchella, Sm.—Very frequent in Ascidians. Hornsea 
Sands. Dredgings off Flambro’ Head. : 


RMR 


PLEvROsIGMA, Smith. 


P. decorum, Sm.—Rare. Not unfrequent in a Dredging off 
Flambro’ Head. 

P. rigidum, Sm.—Rare in a Dredging taken off Flambro’ 
Head. North Humber Bank, Dr. Munroe. 

P. elongatum, Sm.—Abundant in salt water. Ditch leading 
from Anlaby to Hessle Road. Marfleet. Outlet Hornsea 
Meer. Ditch near River Hull. Tetney. 

P. intermedium, Sm.—Not unfrequent in salt water. Victoria 


Dock Timber Pond. Timber Pond, Grimsby. 
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P. Nubecula, Sm.—Rare. Timber Pond, Grimsby. Timber 
Ponds, Victoria Dock. 

P. delicatulum, Sm.—Not unfrequent in salt and brackish 
water. Victoria Dock Timber Ponds. Ditch leading 
from Stoneferry to Sutton. 

P. strigosum, Sm.—Not unfrequent in salt water. Humber 
Banks, near Paull. Dredgings, Flambro’ Head. Grimsby. 
Humber Banks, Marfleet. 

P. quadratum, Sm.—A small variety in abundance under the 
Railway arch, Dairycoats. 

P. angulatum, Sm.—Very frequent and abundant. Humber 
Banks. Garrison Moat. Dairycoats. Pure in many 
imstances. Outlet Hornsea Meer. Stoneferry. Grimsby, 
very large. 

P. Astuarii, Sm. ?—Plentiful in a gathering under the Rail- 
way arch, Dairycoates. North Humber Bank, Dr. 
Munroe. 

. Normani, Ralfs=lanceolatum, Nor.—Abundant in Ascidian 
gatherings. 

. lanceolatum, Donk.—Very rare. Sand at Hornsea. 

. acutum, Nor. M. 8.—Frequent in Ascidian gather- 
ings. 

. Balttcum, Sm.—Very rare. Humber Banks in two in- 
stances, but only in odd frustules. 

. scalprum, Bréb.=Balticum Var. y Sm.—Frequent in salt 
and brackish water. Pure on a stone Jetty near Hessle. 
Grimsby. River Hull. Humber Banks. Garrison 
Moat. Ditch near River Hull, above Stoneferry. 

P. Strigilis, Sm.—Not unfrequent in salt and brackish water. 
Pure, Humber Bank, near Marfleet Clough. Ditch near 
River Hull, beyond Stoneferry. Ditch running from 
Stoneferry to Sutton. 

P. acuminatum, Sm.—Not unfrequent in salt water. Near 
Grimsby. Stallingbro’. Never abundant. 

P. distortum, Sm.—Not common. Salt or brackish water, 
near Grimsby. 

P. Fasciola, Sm.—Very frequent in brackish water. Humber 
Banks, very frequent and sometimes pure. Garrison 
Moat, pure. Grimsby, much larger than on the north 
side of the Humber. Ditch running from Stoneferry to 
Sutton, pure. 

P. macrum, Sm.—Very local. Copious in a brackish ditch 
running from Stoneferry to Sutton. 

P. prolongatum, Sm.—Pool at Grimsby, rare. Not unfrequent 
in Ascidian gatherings. Victoria Dock Timber Pond, 
Mr. Robt. Harrison. 

P. transversale, Sm.—Rare. In Ascidians. 


hose yw Pe 


160 Norman, on Diatomacee. 


. tenuissimum, Sm.—Rare. Not unfrequent in a large pool 
_of salt water near the Dock, Grimsby. 

P. hittorale, Sm.—Rare.—Mixed with P. angulatum. Shores 
of the Humber, between Grimsby and Stallingbro’. 

. Hippocampus, Sm.—Very frequent in salt and brackish 
water. Pure on Humber Banks. Garrison Moat. 
River Hull. Tetney. Ditch near River Hull, above 
Stoneferry. 

P. attenuatum, Sm.—Very abundant in fresh water. Spring 
Ditch. Pureat Haltenprice. Cottingham. Nettleton. 
Risby Pond. Newbald. Frequent in Hornsea Peat. 
Market Weighton Canal. Wawne. 

P. attenuatum, Sm. Var (3.—Frequent in fresh water. Reser- 
voir Waterworks. Wawne, &c. 

P. lacustre, Sm.—Abundant in fresh water. River Hull. 
Cottingham. Risby Pond. Ripley. Harrowgate. 
Haltenprice. Hornsea Peat. Beverley. Market 
Weighton Canal. 

P. Spencerii, Sm.—F requent in fresh water. Spring Ditch. 
Hornsea Meer. Wawne. Risby Pond. Clay Pit, 
Nettleton, very good. MHaltenprice. Hornsea Peat 
Deposit. 

P. Parkerii, Harr.—Copious in a fresh-water gathering from 

Thornton-'e-Moor. 


ie 
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ToxonipEA, Donkin. 


T. insignis, Donk.— Rare in Ascidian gatherings. 
T. undulata, Nor. M. S.—Very rare in an Ascidian gathering. 


Synepra, Ehrenberg: 


S. pulchella, Kiitz—_Not common. Salt and brackish water. 
Humber Banks. Reservoir Waterworks. 

S. gracilis, Kiitz—Not unfrequent in brackish ditches. 
North Humber Bank. : 

S. acicularis, Sm.—Frequent in salt and brackish water. 
Humber Banks. Tetney, in large pool of water near 
the Lock. 

S. minutissima, Kitz.—Not common. Frequent in a gather- 
ing from a ditch between Newland Toll Bar and Stone- 
ferry. Thornton-le-Moor. 

S. salina, Sm.—Rare. Brackish water. Market Weighton 
Canal. 

S. radians. Sm.—Abundant in almost every fresh-water 
gathering. Spring Ditch. Risby Pond. River Der- 
went. Cottingham. Newbald. Wawne. Reservoir 
Waterworks. 
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S. Ulna, Ehr.—As abundant as the above in fresh water. 
Spring at Haltenprice. Wawne. River Derwent, at 
Malton. Reservoir Waterworks. Ripley. Harrogate. 
Haltenprice. Hornsea Deposit. Beverley. 

S. capitata, Ehr.—-Frequent in fresh water. Copious in the 
Spring Ditch. Risby Pond. Reservoir Waterworks. 
Hornsea Peat, &c. 

S. tabulata, Kiitz.—Frequent in brackish water. Humber 
Banks. Pools at Marfleet. 

S. affinis, Kiitz.—Flambro’ Head, on Alga, abundant. 

S. hamata, Sm.—Rare. Outlet to Lake Ripley Castle. 

S. Arcus, Kiitz— Rare in brackish water. On Cladophora 
salt-water pool, Humber Bank, near Marfleet, copious. 
Abundant in a ditch, Stoneferry. 

S. fasciculata, Kiitz.— Rare. Outlet to Lake Ripley. 

S. superba, Kiitz.— Not frequent. Salt-water pools. Grimsby. 
Attached to Cladophora, Cleethorps. From Coralline, 
Whitby. 

S. Gaillonitt, Ehr.—Rare. In a Dredging, Flambro’ Head. 

S. fulgens, Sm.— Not unfrequent in brackish water. Humber 
Banks. Cleethorps. Near Marfleet Clough. Abundant 
near Marsh Chapel. 

S. tenera, Sm.—Rare. In a pond at Skirlaugh. 


Cocconema, Ehrenberg. 


C. lanceolatum, EKhr.—Very frequent in fresh water. Spring 
Ditch. River Hull, Wawne. Nettleton. Risby Pond. 
Newbald. Driffield. Hornsea Deposit. Pure in a 
stream, ‘ Birk Craggs,” Harrogate. 

C. cymbiforme, Khr.—Not unfrequent in fresh water. Spring 
Ditch. Newsham Lake. Wall under a leaky tap. 

C. Cistula, Ehr.—Frequent in fresh water. Spring Ditch. 
Beverley. Wawne. Pond, Skirlaugh. Hornsea Deposit. 

C. parvum, Sm.—Rare. On a wall under a leaky water-tap. 
Ditch Anlaby Road, Dr. Munroe. 

C. cornutum, Greg.—Rare. In the Reservoir Waterworks. 


DoryrHora, Kutzing. 


D. Amphiceros, Kutz. Abundant in Ascidians. River Hull. 
Sparingly in the Reservoir Waterworks, to which salt 
water occasionally has access. Ditch near the River Hull, 
beyond Stoneferry. 

D. Boeckii, Sm.—Very rare. Ina gathering from Corallina 
officinalks, Whitby. 
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GompHonema, Agardh. 


G. capitatum, Ehr.—Not unfrequent in fresh water. Cotting- 
ham. Peat deposit, Hornsea. Anlaby Road, Dr. 
Munroe. 

. insigne, Greg.—Rare in fresh water. Springs, Newbald. 

. constrictum, Ehr.—Very frequent in fresh water. Pond, 
Skirlaugh. Risby Pond. Beverley. Anlaby Road. 
Wawne. Harrogate. Cottingham. MHornsea Deposit. 
Market Weighton Canal. 

G. acuminatum, Ehr.—Frequent in fresh water. Driffield. 
Newsham Lake. Cottingham. Wawne. Beverley. 
Reservoir Waterworks. 

G. dichotomum, Kitz.—Not unfrequent. Newbald. River 
Hull, Wawne. Market Weighton Canal. 

G. tenellum, Sm.—Not unfreqent in fresh water. Ditch on 
the Road from Newland Toll Bar to Stoneferry. 
Driffield. Pond, Skirlaugh. Wall under a leaky tap. 

G. olivaceum, Ehr.—Frequent in fresh water. Pure at 
Benningholme. On Cladophora in the Reservoir Water- 
works. Cottingham Beck, very good. 

G. intricatum, Kiitz.—Not unfrequent in fresh water. Pond 
at Nettleton. Wawne. Ditch running from Anlaby to 
Hessle Road. River Derwent. Benningholme. 

G. Vibrio, Ehr.—Rare. River Hull at Wawne. 

G. curvatum, Kiutz.—Abundant, in fresh-water gatherings. 
Pure on Cladophora, Cottingham Beck. Reservoir 
Waterworks. Harrogate, pure. 

G. marinum, Sm.—Frequent in marine gatherings. Pure on 

Cladophora rupestris, Filey Bridge and Flambro’ Head. 
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RurpiporHora, Kiutzing. 


R. abbreviata, Kiitz.—Local. Pure on Alga in a large pool 
of salt water near the Dock, Grimsby. 

R. tenella, Kiitz.—Pure on Cladophora, Filey Bridge. 

R. paradoxa, Kiitz.—In abundance on Cladophora, Flambro’ 
Head. 


Meripion. Agardh. 


M. circulare, Ag.—Very abundant in clear fresh water. 
Spring at Haltenprice, copious. Springs at Cottingham. 
Market Weighton Canal. Very frequent near Cotting- 
ham. Very pure and abundant in a spring near the 
Trout stream at Driffield. 

M. “constrictum, Ralfs—Rare. Spring Ditch,” Dr. Munroe. 
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BacituaRria, Gmelin. 


B. paradoxa, Gmel.—Very abundant in brackish water. 
Ditch near River Hull, above Stoneferry, abundant. 
Victoria Dock Timber Pond. Market Weighton Canal. 
Humber Banks. Copious in a ditch between Stoneferry 
and Sutton. 


Himantipium, Ehrenberg. 


H. pectinale, Kitz Not unfrequent in clear fresh water. 
Cottingham. Spring at Saltersgate, pure. 

H. undulatum, Sm.—Not unfrequent with the above in the 
Spring at Saltersgate. 

H, Arcus, Sm.—Rare. Wawne Ferry. 

HZ. gracile, Ehy.—Rare. In the River Hull. 

H. majus, Sm.—Rare. Stream near the Springs, Cotting- 
ham. 


OpontipiuM, Kiutzing. 


O. mutabile, Sm.—Very abundant in fresh clear water. Risby 
Pond. Wawne. Market Weighton Canal. Abundant 

near Cottingham. Spring Ditch, copious. 

O. Tabellaria, Sm.—Not unfrequent in fresh water. Horn- 
sea Meer. Risby Pond. River Hullat Wawne. Horn- 
sea Peat Deposit. 

O. Harrison, Sm.—Abundant in fresh water, though gene- 
rally much mixed. Haltenprice. Spring Head. MHorn- 
sea Deposit. Spring Ditch. Abundant near Cottingham, 
but always much mixed. Quite pure and copious, 
attached to sand in a bubbling spring near Hull. 

O. parasiticum, Sm.— Rare. Market Weighton Canal. 
Beverley Parks, near Woodmancy. 


DENTICULA, Kiitzing. 


D. tenuis, Kiitz.—Rare. In the River Hull, Wawne Ferry. 
Anlaby Road, Dr. Munroe. 

. inflata, Sm.—Not unfrequent in a spring near Newbald. 

. smuata, Sm.—Rare. Cottingham, in a stream near the 
springs. Ditch in Beverley Parks, near Woodmancy. 


vs 


Fracityaria, Lyngbye. 


F. capucina, Desm.—Frequent in fresh-water ditches. Ingle- 
mire Lane. Wall under a leaky tap. Cottingham, &c. 
F, virescens, Ralfs.—Frequent in fresh-water ditches. Cot- 
tingham. Wawne. Inglemire Lane. 
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F. striatula, Lyng.—Abundant on Cladophora on the Rocks, 
Flambro’ Head. Filey Bridge. 


Evcampia, Ehrenberg. 


FE. Zodiacus, Ehr.—Not unfrequent in Ascidians. 


AcHNANTHES, Bory. 


A. longipes, Ag.—Very abundant in salt water. Victoria 
Dock Timber Pond, very copious and pure. Marsh 
Chapel. Humber Banks. Grimsby Timber Ponds. 

3 Very abundant on ships’ bettoms after a long voyage. 
A. brevipes, Ag.—Very abundant in salt water. Victoria 

Dock Timber Pond. Cleethorps. Humber Banks. 
Tetney. Ditches near Stoneferry. Abundant on ships’ 
bottoms. 

A. subsessilis, Kiutz.—Rare. Pure and copious in pools on 
the Humber Banks, near Marfleet, attached to Clado- 
phora. 

. exilis, Kiitz.— Not unfrequent in fresh water. Springs, 
Newbald. Springs, Cottmgham. Under a leaky tap. 
Wawne. Reservoir Waterworks. 


aN 


ACHNANTHIDIUM, Kiitzing. 


aN 


. lanceolatum, Bréb.—Fresh water, not common. Ditch, 
Cottingham, near Mr. Harrison’s Grounds. River Hull, 
at Wawne. 

A. microcephalum, Kiitz.—Rare in fresh water. On a wall 

under a leaky tap. 

A. lineare—Sm.—Not unfrequent in fresh water. Cottingham 

Beck, attached to Cladophora. Benningholme. Pond at 

Skirlaugh. 


RHABDONEMA, Kitzing. 


R. arcuatum, Kiitz.— Frequent on Cladophora at Filey Bridge. 
Whitby. Flambro’ Head. Ascidians. Dairycoats, Mr. 
Robt. Harrison. 

R. Adriaticum, Kiitz.— Rare. On Coralline, Whitby. 

R. minutum, Kiitz—Rare. On Coralline, Whitby. Filey 
Bridge. | 


Hyatosrra, Kitzing. 


H. delicatula, Kiitz—Abundant and nearly pure on a ship’ s 
| bottom from San Felipe. 
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NorMAN, on Diatomacee. 165 


Ditatoma, Decandolle. 


vulgare, Bory.—Frequent in fresh water. Reservoir 
Waterworks. River Hull, Wawne. River Derwent, at 
Malton. Harrogate. Ripley. Knaresbro’. 


. grande, Sm.—Rare. Wall under a leaky tap. 
. elongatum, Ag.—Common in fresh and brackish water. 


Pond, Skirlaugh. Reservoir Waterworks. Humber 
Banks, in pools. Ripley. Market Weighton Canal. 


. hyalinum, Kutz.— Very abundant and pure on a ship’s 


bottom from Honduras. Also on a ship from San 
Felipe. 


GRAMMATOFHORA, Ehrenberg. 


. marina, Kitz.—Abundant and pure on Cladophora rupes- 


tris Filey Bridge, and Flambro’ Head. Whitby, on Coral- 
line. Rare in Ascidians. Timber Pond, Victoria Dock, 
Dr. Munroe. 


G. macilenta, Sm.—On Coralline, Whitby. Filey Bridge, 


sparingly. 
serpentina, Kiitz—Rare. Cvoralline, Whitby. In a 
Dredging taken off Flambro’ Head. 


G. subtilissima, Bailey.—-Abundant on Cladophora in a small 


pool on Filey Bridge. 


TABELLARIA, Ehrenberg. 


T. flocculosa, Kiitz.— Not unfrequent in fresh water, though 
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never abundant. Spring Head. Cottingham. Boggy 
ditch, Saltersgate. Spring Ditch. Risby Pond. 


Bippupuia, Gray. 


. aurita, Bréb.—Very frequent in Ascidians. 
. radiata, Roper. Not unfrequent in Ascidians. 
. Rhombus, Sm.—Frequent in Ascidian gatherings. Dredg- 


ings off Flambro’ Head. 


. Baileyit, Sm.—Very frequent in Ascidian gatherings. 
. granulata, Roper.—Not unfrequent in Ascidian gatherings. 


Rare in a sand-gathering, Hornsea. 


. turgida, Sm.— Rare in Ascidian gatherings. 


Popostra, Ehrenberg. 


. hormoides, Kiitz.— Ascidians. Dredgings, Flambro’ Head. 
. maculata, Sm.—Abundant in Ascidians. 
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Merxosira, Agardh. 


M. nummuloides, Kiitz.— Abundant in salt and brackish water. 
Victoria Dock Timber Pond, pure. Grimsby. Humber 
Banks. Ditch near Stoneferry. Dairycoats. 

M. Borrerii, Greg —Abundant in salt and brackish water. 
Pure in pools, Humber Banks. Copious in Victoria 
Dock Timber Pond. 

M. subflexilis, Kiitz—Local in brackish water. Pure in a 
ditch running from Stoneferry to Sutton. 

M. varians, Ag.—Very abundant im almost every fresh-water 
stream. Pure and sporangial in a spring at Haltenprice. 
Spring Ditch. Cottingham. Wawne. Reservoir Water- 
works. Harrogate. Ripley. Hornsea Deposit. 

? M. sps with transverse lines. In Ascidians. 

? M. sps with longitudinal lines. In Ascidians. Common 
also in Peruvian Guano. 


Ortuosira, Thwaites. 


O. arenaria, Sm.—Pure in a spring, Newbald. Hornsea 
Deposit. Tank in a tropical Fernery and Orchid 
House. 

O. marina, Sm.—Abundant in every Ascidian gathering. 
Sands at Hornsea. 

O. spinosa, Sm.—Sparingly in the Hornsea Peat Deposit. 

O. punctata, Sm.—Abundant in the. Peat Deposit, Hornsea. 
Sparingly in an Ascidian gathering, probably accidental. 
In a brackish ditch leading from Stoneferry to Sutton, 
sparingly. 


Mastoeroia, Thwaites. 


M. Danseii, Thw.—Rare. Outlet, Hornsea Meer. 

M. Smithii, Thw.—Rare in brackish water. Stallingbro’. 
Humber Bank. Ditch, near Stoneferry rare. 

M. lanceolata, Thw.—Rare. Timber Pond, Victoria Dock, 
Mr. Robt. Harrison. 

M. apiculata, Sm.—Rare with the above, Mr. Robt. Har- 


rison. 


BerkeEveyA, Greville. 


B. “fragilis, Grev.—Rare. Dairycoats,’ Mr. Robt. Harrison. 


Encyonema, Kiutzing. 


E. prostratum, Ralfs.—Not unfrequent in fresh water. River 
Hull, Wawne. Reservoir Waterworks, copious. Harro- 
gate. Newland, Toft Lane, near Cemetery, Dr. Munroe. 
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E. cespitosum, Kiitz.—Frequent in fresh water. River Hull, 
Wawne. Reservoir Waterworks. Stream “Birk Cragg,” 
Harrogate. Newland, Toft Lane, Dr. Munroe. 


CoLiLETONEMA, Brébisson. 


C. eximium, Thw.—Not unfrequent, though always much 
mixed. River Hull, near Stoneferry, frequent. Wawne. 
Outlet to Hornsea Meer. 

vulgare, Thw.—Rare. Spring at Cottingham. 

neglectum, Thw.—Rare in fresh water. Wall under a 
leaky tap. River Hull, Wawne. Reservoir Water- 
works. : 


QA 


ScuizoneMa, Agardh. 


S. crucigerum, Sm.—Very frequent in salt and brackish 
water. Copious and nearly pure in the Victoria Dock 
Timber Pond. Outlet Hornsea Meer. Tetney. Humber 
Banks. Grimsby Timber Pond. 

. Smithii, Ag —Abundant, growing on the submerged Peat 
Beds at Hornsea. 

. dwergens, Sm.—Salt-water ditch, Marsh Chapel. 

. Dillwyntt, Ag.—Not unfrequent in brackish water. Hum- 
ber Banks. Copious, Victoria Dock Timber Pond. 

. laciniatum, Harv.—Abundant on Rocks, Flambro’ Head. 

. helmintosum, Chauv.—Timber Pond, Victoria, Dock, Mr. 
Robt. Harrison. 
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Home@octapia, Agardh. 
H. sigmoidea, Sm.—Abundant on the Piers of the Victoria 
Dock. New Holland Jetty. Breakwater near Hessle. 
GuoionEMA, Ehrenberg. 


G. sigmoidea? Ehr.—Abundant in the Magnesian Well, 
Harrogate. Also abundant on some mooring posts near 
Dairycoats. 


ASTERIONELLA, Hassell. 


A. formosa, Hass.—Not unfrequent in the wooden Outlet to 
the Pond at Ripley Castle. 

A. Ralfsii, Sm.—Very frequent in Ascidians. 

A. Bleakeleyui, Sm.?—Rare in an Ascidian gathering. 


CREssweELLia, Arnott. 


A. Turris, Arnott.—Frequent in Ascidians. 
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Ruizosotenta, Ehrenberg. 


styliformis, Brightwell. — Very abundant in Ascidian 
gatherings. 


. robusta, Nor. M. S.—Not unfrequent in Ascidians. 
. mbricata, Brightw.—Frequent in Ascidians, 

. alata, Brightw.—Very frequent in Ascidians. 

. setigera, Brightw.—Not uncommon with the above. 
. Calcar-avis, Schultz.— Rare. In an Ascidian. 


SYNDENDRIUM, Ehrenberg. 


. diadema, Khr.—Rare. In Ascidians. 


Dicrapia, Ehrenberg. 


. capreolis, Ehr.—Rare. In Ascidians. 


Cua@rtoceras, Ehrenberg. 


. Wighamu, Brightw.—Frequent in Ascidians. 

. bacillaria, Bailey.— Not unfrequent in Ascidians. 
. boreale, Bailey.— Frequent in Ascidians. 

. Peruvianum, Brightw.—Rare. In Ascidians. 


BacteriastruM, Ehrenberg. 


B. furcatum.—Frequent in Ascidians. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF. PLATE I, 


Illustratmg Dr. Greville’ s paper on New Spouies of Campylo- 
discus. 


Fig. 
1.—Campylodiscus Normanianus. 
2.—C. marginatus, Johnst. 
3.—C. imperialis. 
4.—C. notatus. 
5. —C. ambiguus. 
6.—C. diplostictus. 
7.—C. Kittonianus. 


"All the figures are X 400 diameters. 


TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATE II, 


Illustrating Dr. Wallich’s paper on Siliceous Organisms. 


Fig. 
1.—Coseinodiscus Sol, nD. sp. 
2.— as es! WAR. 
3.—Hemidiscus cuneiformis, ni. sp. 
4.,— " _ end view. 
5.—Stigmaphora rostrata, n. sp., front view. 
6.— re ss side view. 
V.— ee lanceolata, n. sp., side view. 
8.— a ss front view. 


8a.—Half of median line of ditto, var., B. 
9.—Asteromphalus imbricatus, n sp. 


10.— MS elegans, Grev. 

A 39 malleiformis, 1. Sp. 
12.— a sarcophagus, i. Sp 
13.— a Grevillii, n. sp. 


14-15.—Asterolampra Marylandica, Bailey. 
16.—Chetoceros bacteriastriunt. 
eS > 9 

18.— Ss boreale, Bailey. 
19.—Synedra doliolus. 
20.—Mitzschia lanceolata; Sm., var. 

21.—Triceratium punctatum, 0. sp. ‘i 
22.—Coscinodiscus radiatus, Ehr., var 

23.—Xanthidium a P 

24. — fg vestitum, White. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATES III, IV, 


Illustrating Dr. Greville’s monograph of the Genus 


Asterolampra. 
PLATE III. 
Fig. 
1 to 4.—Asterolampra Marylandica. 
5.—A. rotula. 


6 to 8.—A. variabilis. 
9.—A. Brébissoniana. 


PRATT. 


10.—A. Dallasiana. 

11.— A. Wallichiana. 

12, 13.—A. Darwinia. 

14.—A. Roperiana. 

15.—A. Hiltoniana. 

16.—A. elegans. 

17.—A. imbricata. 

18.—A. Brooket. 

19.—A. Shadboliiana. 

20.—A. stellata. 

21.—A. Grevillii, showing an abnormal arrangement of the umbilical lines. 
In consequence of an error arising out of the use of a new objective, 

some of the figures are more than x 400 diameters, but are drawn to the 

same scale. Fortunately, the range of size in the species is often so very 

great, the error is not of material importance. The measurements in the 

descriptions are all x 400 diameters. 


Figs. 14, 16, 17, 18, 19 and 20 are x 400 diameters. 


As the areolation or cellulation of the segments is essentially similar in 
all the species, differing only in degree, and often almost imperceptibly so, 
it has not been considered necessary to add largely to the labour of the 
engraver, by filling up the segments with so much minute work. 
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DESCRIPTION OF PLATE \V, 


Illustrating Professor Allman’s paper on the Structure of 
Carduella cyathiformis. 
Fig. 
1.—A group of Carduella cyathiformis, attached to a stove. The left- 
hand figure represents the animal in a state of contraction. 

2.—Carduella cyathiformis, outline to show the natural size. 
3.—Longitudinal section (semi-diagramatic) of Carduella cyathiformis. 
4,—Transverse section (semi-diagramatic) of Carduella cyathiformis. 

The following letters indicate the corresponding parts in figures 3 and 4: 

a.—Lxternal body-walls or umbrella. 

b.—Stomach. 

c.—Generative bands. 

d.—Vertical lamelle. 

e.—Longitudinal ridges giving attachment to the external edges of the 

lamellee, and traversed by a canal. 

f-—tThe four external spaces. 

g.—The four internal spaces. 

h.—The oral disc. 

i.—Circular canal. 

k.—Tubular appendages of stomach. 

/.—Sphincter muscle. 

m.—Ahortive tentacle. 
5.—Ovum. 
6.—Spermatozoa. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATE VI. 


Figures 1 to 11 illustrate Mr. T. C. Druce’s paper on the 
Reproductive Process in the Confervoideee. 
Fig. 
1.—Abnormal condition of Spirogyra communis, caused by the extension 


of aconjugation papilla, no reciprocating filament being near; 
figured to show that the papilla is essentially only a branch. 


2.—Cell of Spirogyra—decaying, the contents converted into globular 
bodies—evidently not connected with reproduction, the granular 
character of true spores being wanting; the true spores and spo- 
rangia being, moreover, formed from the whole contents of each cell. 


3 and 4.—Antheridial function in W@dogonium; extrusion of true or 
resting-spore, and its fecundation by antherozoids, previous to the 
formation of its coats; a@, antheridial capsules; 6, antherozoids; 
d, resting-spore. 

5, 6 and 7.—Autheridial function in Spirogyra ; a, colourless zoospores of 
Henfrey; 0, the same increased in size, become spherical and 
motionless, and filled with purplish-black endochrome; d, the same 
after an hour or two, greatly enlarged ; e, encysted portion of endo- 
chrome. 


8.— Hdogonium ; resting-spore now changed to the characteristic colour 
produced from one cell; in another the antheridial capsules and 
antherozoids. 

9.—Another resting-spore of Gdogonium. 


10 and 11.—Antheriadal function in Cladophora ; not glomerata; a, nearly 
colourless zoospores; 4, one zoospore escaped from the ordinary 
aperture in the species ; c, the capsules become spherical and motion- 
less; d, capsule burst into antherozoids. 


Figs. 1 to 9x 310 diameters; 10195 diameters; 11310 diameters, 
but drawing enlarged. 


Figures 12 to 14 illustrate Dr. Hicks’s paper on the Ameeboid 
Conditions of Volvox Globator. 


12.—Cell of final sub-division, enclosing zoospores; @, i situ ; 6, detached ; 
c, changing form, as Am@ba. 


13.—Old zoospores, iz situ; a, a, enlarged and irregular ; 0, undergoing 
self-division (germ-cells). 


14.—Two zoospores detached, and like dAmebe. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 


DESCRIPTION OF PLATE VII, 


Illustrating Mr. T. West’s paper on New Diatomacee, &c. 


Fig. 
L.--Lviceratium parmula, Br.; 4-sided variety. 
2. : venosum, Br.; front view. 
3.-- fi castellatum, n. sp.; a, side view ; 4, front view. 
4,— = radiatum, Br. ; front view. 
5— ie intricatum, T. W.; a, side view; 4, front view of a fila- 
ment; from drawings kindly furnished by Lieut.-Col. 
Baddeley. 
°6.— a Brightwellii, '?. W.; a, side view; 4, front view (original 
figures). 
1.— * variabile, Br. 3 front view. 
8.—Asterionella formosa, Hass. ; filament of 8 frustules attached ; a, side 
view. 
9.— “e Ralfsiit, W. Sm. filament of 6 frustules; a, side view. 
10.— 3 Bleakleyii, W. Sm.; filament of 6 frustules ; a, side view. 
From authentic specimens in the collection at the British 
Museum. 
10*— ., Bleakleyit, W. Sm., var.; (?) drawn from specimens ob- 


tained from Noctiluca, at Gorlestone; a,* side view. 

—11.—Podosira (? ) compressa, n. sp.; filament of 2 frustules; a, side view. 

12.—Chetoceros armatum, n. sp.; filament; a, side view; 4, front view 
of single frustule; c, one of the long curved horns with 
the delicate sete still remaining attached, after action of 
weak nitric acid. 

13.— boreale, Bail.; British specimen. 

14.—Actiniscus sirius, Ehr.; British specimen. 

15.—<Attheya decora, n. sp.; frustule with endochrome; a, side view; 
6, trustules after burning. 

16.—Closterium aciculure, nu. sp.; a, frond with endochrome; 6, empty 
segment. 
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